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v^lWtUtt, HR* El] t?***L5*y^-fc* 
y^i/^w (^^) y ht2Ky**s/r 

0**0 r^yw- ^yt^yxfi/y 

y u-h£ttftftS*y^--T?&«o -J:9jf4 
L<fi, #3**5/3:^^ r*yu-h£# 

y^dr>>ynt>v^ (y^) 7^yu-ht-KS: 

[1] .^**^-5*/^-fc©35£*a-&ft-e*>5. # 

-&Jt*fcLTtt, £rej^—^<DQ. 5^%£l±2 0 
^%£*T, ±9ff*L<ttl ^%«± 1 0 ^%£JL 

[0 04 6] *5SWKtt v i6Ja*^"C*>5— »SC C 1 ] 

-e^sti*^/^— fc#y (t^v7;^^y) r^y 
h*3it;-«S: [2] ^*£ftS^/^-£>teic, 

ttlO^BT-C**. £0£5*¥*ft:J:LTtt* 
Pol yme rHandb ook 2nd ed. , 
J. Brandrup, Wiley Intersci 
ence (1975) Chapter 2Page 1 
-4 8 3E*OfcOS:fflV^rf:*tt}*5. Mz-ttT* 

y ^it > * 9 y a*, r ^ y /i^^tvh®, * 9 9 

[0 0 4 7] Aftt&fctt, J£kT<D#mft&3b\fZ>Z.b& 
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r 9 ]) /ififcic^fvHli : T 9 ]) fvK T 9 V Mk 
^fr. T9 V >\^c?n tVK 9 n;l/xf;U7^ V V— 

k 7h7t Kn7/V7!)/V7^ !) h^, 
}99yMk**?fl&\*9 9yV9L*+fl'. *9 9 

*^yu— k 2-fc Ko*^f/W?^ y K 

hy^f-a— /vyn/^;^?^ y k ^O'^ 
y w-k y b^v^^v^^y w-k ^ 

[0 0 4 8] T^y/^T^ K«:T^y^T^ k N- 
T)\>*)VT9 V)\>T% K (TVV^Si: Ltft^l 

— 3<£>t><£\ fHx-tf^f"^*, ^A-S, r/ntW 

S) , N, N-^7M;W7^ y/UT5 K (T/i^/wg 
il/tttRJHSl-3(0t>W) , N-t Kn^i/^^/w 
-N-^^/VT^ y/WT^ h\ N-2-Tir hT^ 

*99VW7% KSK: *99WT% h\ N-T/W^/W 
^ * * y *T ^ K (7/^;wSt LTtt^JR* 1-3© 
t><0, ^^S> T'ntf/Wg) , N, 

N—i?T/&^'/l't 99D AST ^ K (7;^/Httttt 
^*ftl-3(Dt><0) > N-t Kn^v^^-N-;* 
^^999A^T% k N-2-7th7U*xf;u- 
. N 9 9V)VT% K* ifo 

TVMZ&® : TJW**y/M* («£tfB»Ty/K 
^/7 p n>K7y;K *^y/w»T9/K 7>?y^iTy 

•ry/K TtF»i7y/K Miry^ftif) . ry 

)Vir^%/^9 J— Aft if 
[0 049] If r/HS : T/^*/Hf^/^— T 

—tvK n/ioi— tvK 3i^/b-^3fiy/vtr^7U 

fyUtf^/l/j:— 7VK ^ n/Va:^l/lf=/U3i— 7Vk 1 

- y ?vW- 2 , 2 - i?t f/V^n tf/Vtf nAct— fvK 

x/K ^^Atf—A:*-- r/K 7b7t Kn7/V7y 

tf^A^-rAg : tf-^tf^u— k tf~/wf 

K tr=/>h y ^AT-trx— k tf~AS^n^A> 
Tirr-k tf~A/*u— k tf^A^T/na:- k tf 
x;^p/V7tf - k fcf~A>^ n;l/7tf- K tf 
~A* h^7tf-F, t^y^mr-f, 



[0 0 5 0] 4 9 = l'W&TA>'*Mk :J9=>>mV* 
fvK -f?a^f^ 49=* % sm?'7?'A'1ti!n 
y^—;i^(D^T/^/^^y L ^MX\^/T/v^'/^ 
*rA«: i?7 s ?W?l>'—Vft}f J t<ni&. 9n\i/ 
49^sWi, T9Vn~h ] )sK *99Vv~hV 

[0 0 5 1] ft*, #^T?JBV*fe;h/CtfcW*7y 

[0052] *^^fflv^e)^^^^y^^y^ t ^ J ^- 
ffli^e>ix5r.ne>o— jaa; [i] -e*stb5 7/^niB 

-cfe^o *»w^a«d"e*)5*y (^i/T/v^i^ 

T9V i^-bXlf/Xtt^y l**ifTA>*H'» 
/99])U-h<D&\^ »E7yi|f*aKy^-0#*** 

0 ^e/W%-Cfe 9 . <t 9 »* U< 14 2 0- 6 0 

[2] -c*$jxa*y^— o*tt, »^y**y^-<o 

#¥*fltti*-3t v r, 3*yV%a±lf*D. »4L<f4 
5-5 O^o/o-Cfe 9 , ! . ±:5:ft*i r <"f4 1 0-40W 

[0 0 5 3] **W-CfflV^&*l5 7y*3R*y^-0» 
*LV^fi*3p«9^*tt, 3 0 0 0-1 0 0, 0 0 0355 
#*L<. 6, 000 — 8 0, 0 0 0dS<t 9»"^ LV\ 
JEIC, *5SW-C«V^Jl5 7y**#y^-0»*UV^ 

LTO. O0 5-8li%©(ffl-e*0, »*UI1 
0. 0 l-5MS%oSeB-efc9, Ktd»*L<tt0. 

o 5 — 3fis%o®fflr*fcs 0 7y***y^— ossjo 
*^o. o o 5ii%*»-cnM^+^"e*9> * 

[0 0 5 4] *3SW^7y*5RsKy^-W:^*P««^* 

giKKS?rW-r5 U9) T99U-V* #9**VT 
/i/^u>SSr^rr5 (^^) T^y i/- h^^*I:^Sr 
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fc»fc#«rt?*>S. [0 0 5 6] 

[0 0 5 5] £TF> *«WKJ:57y»*#!lv-«)* [ft2 6] 



1 CH2 -chX « {CH,-^} 80 

V \ / V-o-k 



P-1 



y-O-CHjCHrCCFzCFafeF ^-O-CCjH^qCH, Mw 15.000 



{ch,-chX so {ch 2 -ch}- 50 

^O-CHjCHj-CCFjCFihF q >-0-(C 2 H40) 7 CH, Mw 15.000 



P-3 



^O-CHzCHj-CCFjCF^F ^©-(CjHgOfeoCHj Mw 8.000 



4cH,-ChX « -(cH a -C-A- 60 

-^-C^CHHCF^^ o >-0-(C,H 6 0) M CH } Mw30,l 



V yo-CHjCHrCCF^^ J^O-^H^oCH, Mw 20.000 



/ <j»V 30 -(cHj-ChX 70 P-6 

y o . CHiCHr(CFjCF2)jF ^O-tC^O)^ MW0.000 



W^- « {CH,-^ 60 

y-O-CHsCHHCFjCF^F ^O-CC^O^CH^ Mw 50,000 



^^omww T /o-^h^ -I'M" 

[00 57] [fc27] 
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-fcH 2 -c4 30 {CH2-CH}- 70 pg 

yo-CHjCHHCFzCF^F ^O-^H^CHa Mw 15,000 



+CH2-CH+ 45 +CH 2 -CH+ 



55 

-10 

15.000 



{cH 2 -ChV 40 «> 



P-11 

Mw 7,000 



65 

P-12 

Mw 20,000 



1 C H 2 4^ 40 {c^-CHi 60 MJ 

V ^O-C^CH^CF^^ ^O-^H^oCH, Mw 15,000 

/ 9\ 30 Ic^-chI 70 pi4 

t^^.^^^ T /a-MOM MWB.000 



X -O-CHaCHHCFjCFjXjF v _ n ^ 0 ."( C ^ 0 >» C ^ H 3 Mw 40,000 



80 

P-16 



V < ^-0-CH 2 CH r <CF 2 CF 2 )3F d H>-<WJ art CH a 



Mw 10,000 



[0 0 58] [ft 2 8 1 
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1 CHj _Ch)- 30 {cH,-Ch)- 70 ^ 

.^O-CHjCHHCFzCFjJjF J-O-fCjK.O^CHa Mw 15,000 



+CHj-I»H- 40 +CH 2 -CH+ 60 

^O-CHjCHrCCFjCFj)^ ^-O-fC^O)^ ^"s.000 

Wch} 40 {^r} 60 P . 19 

^-0-CH 2 CHj-(CFjCFj)sF ^O-fCjHgO^tCjH^O^oCHs Mw 20,000 

-(cHj-ChX 35 ~f CHjH \~^ ^ 



60 

P-21 

(C]H 4 0)2oCH3 Mw 15,000 



^N-CHjCHHCFjCF^F . -^^Q-(WV5W*V Mw 40,000; 



55 

P-23 



80 

P-24 



^N-CH^CFzCF^F < ^<WVS-CHi * 10 - 00 ° 

[0 0 5 9] [ft2 9] 



-19- 



ic^-cnX so -(ch 2 -chX 60 {ch 2 -<>.)- 10 



-[cHj-ChX 40 IcH&C-X 50 "(cHj-CH^- 



10 



^O-C^CH^CF^F^ ^O-^HeO^H, ^O-C^s 



V y-O-C^CH^CFzCF^ d ^-O-(C 2 H 4 O) 20 CH 3 <f 



Mw 15,000 



{cH.-ChX 45 4 CH 2-°4 45 {^"^ 10 

Vo-CH 2 CH r (CF 2 CF 2 ) 3 F V V-O^Z^O)^ J^O-^H^ P-2S 



Mw 15,000 



O-CizH^ p-27 

Mw 9,000 



P-23 

Mw 10,000 



0-C 12 H2 S P-29 

Mw 15,000 



^O-CI-feCHj-CCFzCFzXjF ^O-CCjHiO)^ < ^0-C 12 H 2S Mw 9,000 

l CHj -?\ « {c^-CH} 50 {c^-CH} 

* \' a mi *u »p .M- \ p Vlrk— u-isw— r»u— y^"T< 



O-CHaCHrCCFjCF^F ^-O-CC^O^CHa -^W 0 ^^ P^1 

u Mw 30,000 



X ^0-CH 2 CH r <CF 2 CF 2 )3F ^^(ftHgDW^ Q ^'^^ m 15000 

[00 6 0] [{fc 3 0 ] 
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T ' yO-CH^CHHCF^^ Vo-CWJrfH, 0 >-0-^J> P-33 



O > — ' Mw 15.000 



^O-CHzCHHCFjCF^^^ ^-(C^O^Ha \Z/^ 
^0-CH 2 CH r (CF 2 CF 2 ) 3 F ^O-^H^oCHa 



P^4 

Mw 15,000 



P-35 

Mw 25,000 



CI 

" 5 




f ^ch} 35 ^ CH J\ eo ^"Vo^ 

^O-C^CH^CFzCFzhF >^O-(C 3 H 6 O) 20 CH 3 CT P-<36 

0 ° ^ Mw 15,000 

k-& « k-CH} 45 { C ^ C d o >A 

X y-O-C^CH^CFaCF^ ^O-fC^O^CHa (f °"VT\ 



P-37 

Mw 42.000 



P-38 

Mw 58,000 



V yO-C^CHriCFaCF^aF < f^V#0hfiH% o^^S Mw 5.000 

[00 6 1] [ft 3 1 ] 
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1 C H 2 -ChI 30 {CH 2 -CH)- 70 



P-42 

Mw 15,000 



+CH 2 -CH4- 40 -fCHa+lC-4- 60 



Mw 29,000 



65 



y-O-^H^CFjCF^F >-0-i 



° ° Mw 5,000 



WSi 40 {c^-CH} 60 

J^-S-C^CHHCF^F^ ^O-^H^oCHg ^ 32000 



P-46 

Mw 46,000 




V \ ' ™- . ^ V-0-fCH.OW,CH. 



-O-CHiCHHCFjCF^F ^O-^O^CH, 0 A (r Aj Mw7.000 

[0062] [^321 



-22- 



70 

P-49 

Mw 15,000 



V ^tWWW /o-CHzWW^ ^"O-^OfeoCH, 

■fcHt-oA- 40 {CH 2 -CH^ 30 -(cH^ChX 30 

V y-O-iCHH^CF&jtf >^0-(CH 2 ) r (CF 2 CF 2 ) 2 ^ .^O-GtfrfJbCH. P-50 
O - o o Mw 1 



-(cH 2 -Ch}- 30 {cHj+tC-4- « £cH 2 -Ch\- 30 

Q )A>-<CH 2 )j-CCF 2 CF 2 ),F ^r-0-(C s H 6 0) M CH, ^O-fCjH^CH, [J«^ 



y-O-tCHzMCFzCFjfeF yO-CCjHsOjoCH, < ^ r " 0_H P-52 

0 O ° Mw 6,000 



y-O-CHjCH^CFjCF^ ^O-CCjH^oH Mw 22,000 



30 {cH.-Ch} 5S -(cH.-a " 



° C4Hs 



P-54 

MW 42,000 



-(cHj-S-l 35 "{cH 2 -Ch]- 50 i^-CH^lS 



-O^CHj-tPFjCF^F J^O-PsHoO)^ V ^ Mw^24,000 



V ^io-CH 2 CH r <CF 2 CF 2 ) 2 F ^O-^H^CH, 



[0 0 6 3] [<b3 3] 
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-(ch-chX 10 {ch,-^ is JWchX 20 

yo-tCH^CFaCF^F J-O-CCHjWCFjCFj)/ y-O-tCjH^hCHa 

o o 
-(ch.-ch)-- -{ch,-^ 20 4*)* 



-fcHj-cA 10 -Wc?)" 25 -(cH.-ChX 30 

V yo-(CH J )HCF a CF J ) 3 F J-V-PH^CF.CF^ y o _<p 
O H O 



-fcHj-cA 10 -{CH,-^ 25 -(c^-ChX 30 

v ^o-phjMcf^f /^-^Hj^jCFj)^ ^y-o-^o^H, 

^O-^Ofc.CH, jr-O-CnH* Vo-CH,.. ^31,000 



-£cH 2 -ChX 10 4CH2-CH" 25 -fcH^qH-f 30 

V ^©-(CHJ^CF^F < ^0-(CH j)i -(CF 2 CF 2W =\ ^O-^CfcCH, 

» A 5 



^O^HgOjeCH, ^O-C,,^ Vo-CH, MwUOOO 

[00 64] ^ [ft34] 0 



? Hs H 
-(^-CH^ -i™ 2 - C +r -fCH 2 -C-ho Ml 

}-0-CH 2 CH 2 -(CF 2 CF2) 2 F ^-0-(C2H,0) 1s H ^-0-(C3HgO) 7 H ™" ,!l ' ugu 

o o o 

| Ha H 

\ 45 I 1 » ' 50 Mil 30 000 

^O-CH^Hj-^FjCFJjF i-0-(C2H 4 0) ls H ^-O-^HeO^H " JU,UW 

o o o 

f Ha H 
"t CH i-CH"hb -t CH 2-C"V -fCHa-C-)-^ P-63 

I-O-CHjCHj-CCFjCFJjF j-O-fCjH^tsH j-O-JCjHeOfrH 35>000 

O 0 0 

CH 3 OHi 

-t CH ^-c-ho -^ CH 2-cH-ho -f CH *-c-h> M4 

j-O-CH^-WFjCF^F )-0-(C2H 4 0) 18 H ^0-^^)^ fc 15 000 

O O O 

CH 3 CH 3 H 

O O O 
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[0 0 6 5] 



1^3 5] 



0-CH 2 CH 2 -(CF 2 CF 2 ) 3 F 



CH 3 

-fCH^C-fc- -fCH 2 -CH^ 7 

i-O-CCsH^OJuH ^0-(C3H 6 0)7H 
0 0 



CH 3 

j-0-CH2CH 2 -(CF 2 CF 2 ) 2 F >~0-fCW)iiH j-O-fCgHfiOhH 

0 O 0 



P-66 

Mh 6,000 



P-67 

Hw 6.000 



0-CH 2 CH 2 -(CF 2 CF 2 ) 2 F J—O- 

[0 0 6 6] ^^^{ci-5H^^fflom^®i: 
5#*u^t>©i: urn, o-*y ^r^Kft^** 5 

[0 0 6 7] LTtt, g*tf>«igOt>tf> 

38Sj3l6JX"C*5 9* J.K0SARS Hight-Sensitive 

Systems] (John Wiley ft; Sons, Inc, 1965^5Mt) P. 33 

6-p.352fc»jBKB«*nTv^5. #vai**tt«riB» 

[0 0 6 8] ±B©i5fto-*y >\?TVYtt&®t 
LTtt, i, 2-t7h^;y-2-^K-5 

; tKI^WS? 3 , 6 3 5, 7 0 9 ■g-WJWSfclfE* 

Sfi/tvsi, 2-t7F^;y-2-v ? 7^K-5-^ 

*7VV ; *5h£Hg6 3-1 3, 5 2 8 ^*fcK*£;h/C 

^P7^f Ki uy;^>y-^yX7;v7t Kffilliro^: 
; $£^83 6 2-4 4, 2 5 7 -^fttCflBitS tlT 
^5 1, 2 -J" 7 Y*/lf-2-*JT*JY-S-*A'*—fi' 

[0 0 6 9] 1#<kBg5 6-4 5, 1 2 7*&#fcE«£ 

1, 2-^7 h*/ :/-2-S?75?K-5-*A'*=/l'*P 
KSr^^Wk***:^© ; #^Bg5 0-2 4, 6 
4 l^k«i£fE^£*Vt^3N- (4-fc Kb*^7is 



P-68 

Mw 6,000 



-{CH.-CH^ 
-(CaH^OJuH j-O-tCgHeO^H 

fcfcO ; £h&Bg5 4-2 9, 9 2 2#aMRKBH*il'C 

i^£i, 2-t7 F^yy-2-^7^K-5-7;vt^;v 
O^rA- ; #<£BS5 2-3 6, 0 4 3^*KllB«$ 

y-2-^7^K-5-^*=^07>f K*3i^ 
r/Wfc£*fct>© ; 1, 2-t7F^>2-^7^K- 
5-7/^^;^o7^f Ki#y fc KD^y^/7x 

[0 0 70] *»Wt«it#5a»«)o-* 
y y^T^Kft^fctbTH:, #HD86 3-80, 2 5 
4fv «rWBB5 8-5, 7 3 7 # % »§gBg 5 7- 1 1 1 , 
"5 3 OJSVW8BB8 5 7-1 1 1, 5 3 1f, #HBg 5 7- 
114, 1 3 8*. 7-1 4 2, 6 3 5f, # 

PBB35 1-3 6, 1 2 9f, ^6 2-3, 411^ 
#^986 2-5 1, 4 5 9-g\ «f^BB5 1-4 8 3#ft£ 
^*W»»*KE**ixrv^5t<0ftifS:±Jf ids 

SWia^fe^iH^i^tt, ii^5-6 0fi 
fi%-e> i9»^t<«:10-40lf%tfoSo 
[00 7 1] o / V^T ^ K£l^O«*ttfk^« t 

[0 0 7 2] fetalis. I. Schlesinger, Photogr. S 
ci. Eng., 18, 387(1974) , T. S.Bal etal, Polymer, 
21, 423(1980)*lC|E«O^T^=!>Aa[ % #H#frfg 
4,069,055-?% (^4,069,056^, 1#PS ¥3-140140^^15 
ftcoTV^^!?^^ D. C.Necker etal, Macromolecul 
es, 17, 2468(1984) , C. S. Wen etal, Teh, Proc.Con 
f. Rad. Curing ASIA, p47 8 Tokyo, Oct (1988) > 
»f*4 f 069, 055-?-, H4, 069, 056-g-«PKE«O*^*=. $ 
J. V. Crivello etal, Macromorecules, 10(6), 
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Assignment Of Application 



WHEREAS, I (WE) 

PROUZET Eric TOKUMOTO Miriam KRIVAYA Aurore 

Pare des Roses Rua Machado Bittencourt 67 Babeau 

Bat. C 1 1 6400-000 Lins - SP F-34360 St Chinian 

23, avenue St Lazare Bresil France 

F-34000 Montpellier 

France 

respectively, have invented certain new and useful improvements in: 
"Method for preparing beads containing a crosslinked mineral matrix" 
for which an application for Letters Patent was executed on 

(Application N° corresponding to PCT/FR03/002285, filed on July 18, 2003), 

and 

WHEREAS, Centre National de la Recherche Scientifique, (hereinafter referred to as 
"ASSIGNEE") having a place of business at : ; " : ^ rVr* 

3, rue Michel- Ange 
F-75016Paris 
France 

is desirous of acquiring the entire right, title and interest in and to said invention and in and to any 
Letters Patent that may be granted therefore in the United States and its territorial possessions and in 
any and all foreign countries; 

NOW, THEREFORE, in consideration of the sum of FIVE DOLLARS ($5.00), the receipt 
whereof is hereby acknowledged, and for other good and valuable consideration, I (WE), by these 
presents do sell, assign and transfer unto said ASSIGNEE, the full and exclusive right to the said 
invention in the United States and its territorial possessions and in all foreign countries and the 
entire right, title and interest in and to any and all Letters Patent which may be granted therefor in 
the United States and its territorial possessions and in any and all foreign countries and in and to any 
and all divisions, reissues, continuations, substitutions and renewals thereof. 

I (WE) hereby authorize and request the Patent Office Officials in the United States and its 
territorial possessions and any and all foreign countries to issue any and all of said Letters Patent, 
when granted, to said ASSIGNEE as the assignee of my (our) entire right, title interest in and to the 
same, for the sole use and behoof of said ASSIGNEE, its (his) successors and assigns, to the full 
end of the term for which said Letters Patent may be granted, as fully and entirely as the same would 
have been held by me (us) had this Assignment and sale not been made. 
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5), E. Reichmanis et al, J. Electrochem. Soc. , Solid Sta 
te Sci. Technol. , 130(6), F. M. Houlihan etal, Macromolc 
ules, 21, 2001 (1988) , BCiWWff JR0290, 750*, 1^046, 08 
3*, (^156,535*, 1^271,851*, 1^0,388,343*, *S 
WffF*3 f 901,710*, 1^4,181,531*, If KJBS60-198538 
*, 4#§BBg53-133022*^i£f&«£> o-~h u^<l/*sjVW. 



[0 0 74] M. TUN00K etal, Polymer Preprints Japa 
n, 35(8), G. Berner etal, J. Rad. Curing, 13(4), W. 
J. Mijs etal, Coating Technol. , 55(697), 45(1983), 

Akzo, H. Adachi etal, Polymer Preprints, Japan, 37 
(3), R*N«MKjK0199, 672*, 1^84515*. 1^199,672*, 
1^044,115*, 1^0101,122*, *S#fF^4,618,564*, 
1^4,371,605*, 04,431,774*. #§8Bg64-18143*. $5 
W¥2-245756*, #B¥3-14OlO9*4£fc:12«6<0-f ^ J X 

$LfZ>{t&Va, #^Hg61-166544 *^tC|B«CO^^/V* 

SrS^Pi: LTSMro. 0 0 1 — 4 0 j;fi%tf>$EH"C/Bv> 
btl, »*L<ttO. 0 1-2 011%, Ml£#£L< 
no, 1 — 5M;%o3SfflTH£JS£ft£o 

[0075] *fcr/i'# v -*i®&mz&#Mm-e&mis 

tLik&mt urte-c-o-c-^fcte-c-o-s i-jg^S: 

a) 4>ft< b%> l^<D^h^^>St^ J r/^XXf 

\d.) •j3^^^^7 1 /^^(10-^ hr^ K<&##Tir* 

[00 7 6] e ) > y /i^— yyi4¥&$tMfrS*, 

f ) VP /Voi/ -/ucc— y/P»*r£tfft**K 

g ) r^ftKifctt^h^^ a<WfflK:#LT, 
0. 1-1 OOg/y y h/wo^ttsr^r-rs^yT^ 

h) IHST/v^^/^ox^r/K *5±tf 

i ) SIH^T y yHfcSfctt^V^WfcT/^a-/^*^ 
# y ^ tvP** J: ifKBfcc ;* x A-o 

[0 0 7 7] *BMt««ttJa«*^j«»i: LT, gfclcj; 
9RligL#6«* (a) ©ffrfrfctt, K>T y»flP^HI» 
2, 6 1 0, 8 4 2**5it;ia*2, 9 2 8, 6 3 6* 

fcE«*ii-cv^5. mm (b) ©ffc£*«r£tria£* 

tt, K^tftWJ^, 3 0 6, 2 4 8#*5£tfg]#2, 
7 1 8, 2 5 4*{CSE**iX-CV5 0 @S (c) <D\k& 
m\ts 3-oy^ff^BWB0 f 0 0 6, 6 2 6**5i 
WI3»0 f 0 0 6, 6 2 7*{clE«£*V*0>5 0 
(d) *>ffc£*H\ 2 0 2, 

1 9 6*(cia«$tiT^^, mm (e) iittits 

fc£WH\ hVyWff^MJR3 f 5 4 4, 16 5**5* 
IW1&3, 60 1, 2 6 4*fcllB*SixT^S. 
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(f) <Dit£mz, K-fy«MnF&&i*3, 730, 7 8 

S-&&i.VR%3, 7 3 0, 7 8 3 hXt$ 

<o. mm (g) vit&m-t. wyimamxa, 73 

0, 7 8 3*lC|E«$*tTV>5 0 SIS (h) ©fls£* 
tt. «*.tf*H»ff»4, 6 0 3, 1 0 H3*:1B«S;K 

«W (i) Oft^fttt. «*.tf*B»fFiB4, 
4 9 1, 6 2 8#*5it;j. M. Frechet P> ©ffcfc (J. Im 
agingSci. 30, 59-64(1986)) \Z fcia«£*VTV^. - 

«HBfijttto^B)^{c# LTiit l~60 ms%, i 
t>#*L<«:5~4 0Sfi%-CS>5. 

[oo78i &%&mm&jm\z.tt, ^mxr** v 

fit, 0St«7x/-^-*M7/vft KfltJfi, 

—/v • */vA7^ft KSMS* 7 ay— • ? u-y— a- 

^mm. *ytKo^fuy, ^y^n^^t k 

P*S'*?-W, N- (4-t Kp+^i^) 

- h*S-g*©flk #H¥7-2 8 2 4 4-9&«ett® 
*/W#=/W $ K^JK y 7-36 1 84t 

5. ^<0ffi,!RFgiBS5 1-3 4 7 1 l#^#{cM^$tvT 

fli, ^H¥2-8 6 6^JCE«C0^/W*>-T5 KS£# 

-t-sr^y^aMB^, ^v^^*©»jb*, «*©t 

#500-20, o o 0 TH&¥*&H*& J 2 o 0~6 
0, 0 0 0<Dh<Di>m-i.L\>\ «*5T/V*y "T^ttO 
K»7-fl:^*H: 1 «*&3W*2«S«±£i&3-frTfl[ 
ffl LT t <fc < » ±ffifi£fe© 8 0 «*%»T©«saP*-?fl! 

[0 0 7 9] JEK> *H4tfFS4, 1 2 3, 2 7 9-^K 
JMMCBfcSJvC^S i 5fc, t-7*?vV7ac/-/W* 

©9 om*%WT©g^*-efflv N e>ix5. 

[0 0 8 0] «3fettttfJii«a^«JtlC«:, Hfci5.»fc*C 

[008 1] ^Sn(c«ltSJi3Ktt«niUMfe4 , ic», 
tt*B1HW64, 115, 12 8*9MMW:e*3ivc 



-^^f-y-t KnH^(7^/Htt, 3, 6-xyK^->~A4 

7s/-*fitLTtt. ^7i/-/V 

2, 3, 4-M)tKD^y/7x;y, 4-t Fc 
2, 4, 4' -H)tKn^>"< 
y/7 = />-, 4, 4' , 4' -h'J t Kn*-7-hy7 
i^/wy^>-, 4, 4' , 3*, 4'-fh7tKn* 
V-3, 5, 3' , 5' -7- Vyt^frY V 7i=W * 

[0 0 8 2] fi-«®?atLTtt, i)#PIBH6 0-8 8 94 
2-§-<&SU #M¥2-9 6 7 5 5*&ttfeifKJB«£il 

*A-*V|&IS, */i>7-<^mm. 7fly*M8M. 

m, **7^>-^g, yy&^T/v- 

7 1 -A'* * 7 y >^7 1 n/K y Vgh77 * 

3, 4-7* h*S/*A«t 7*A#, rw- 
7*/l^ 1, 4->^n^df-feV-2, 2-~7*^>' 

* / - #»iSS©«3tft«HIM«afifc4&'f' £ £ » 5#J 
^tt, 0. 0 5~-l 5M&%iW*. L<, i9»4t< 
tt, 0. l*5tt%"e*5./l'-*-"- 
[0 0 8 3] S3t#> *fcfcTT*«*#5fc»©«#aj 

[0 0 8 4] m%K i o x&tz&m-fz>&%.mt&y!> t 

LX\t, mUti. #ME5 0-3 6, 2 0 9#^(C|S 
&£*vC^5o-f7 h*/^T^K-4-^/u*;xS 
AB^sF ; ^HBg5 3-3 6 2 2 3-^^l-IS«^tl- 

h y 7-^ ; #HB85 5-6 2 4 4 4*&«fc:|B«3Jl 

rv^a*©o-^-7 \-*;^jTi/Yi\&m ■, #§sbs 

5 5-7 7 74 2-§-^S(CE«$ixTV>2.2-hy/>ny 
f/W5-7!)-^l, 3, 4-t*tJ?7/-/Hk^ 

*©8S!ni*«:, iia^±fi*lC*fU, 0. 3~15fii; 
[0 0 8 5] *»WUi43lt*» «£ttttJB&J£4fe*flc 



-27- 



jfeftt ltjs, i?7x^w^y^ byry-/i^* 

V*. ^Ti?>m, 7xt^, 

[0086] yy y T^h^U-^, :x^v/>\ acfw 
/^ti/^/b, xyxDi/yB, p^/i^y-:^ *y 
7s$}VA4ir\/yY^ ^i/y9y9i/>. y^/—;v 

7*wf>\ i, 3-^7x^hy7^y, ryify 

5?, ^-uy^IV, ^7x^;vf«;wv/y, 2, 7- 
^nu^l^Hr^ V, a^^^tH":? b\ 

b\ ^s-J-ffr-fV ^4B, o-t7f^yKi 

^f^tl/y k f^y~>\ ^77^i/ 

>\ ^/v^#6 0 3 M-y^bfltfti* (80 

SO , ^A-b?>^#3 1 2 W-y^MMHC* 
(*) SO , *^yK5B C^y^^h^X* 
(**) 84] > W/^^^-l/5/h#30 8 tt-ya^b 
fc^Xg (80 , *^l/yKOG H-y^bfc 
¥X* (80 90 > t^yKRR (t!)xybf^ 

x* (*) ®t] > ^;^y-y# 50 2 [*y^b 
it^xm my w \ ^^^s/kbeh^^- 
. [«±«fl2£ifc fi] , tr* hyrtf^r-^. 

-BOH [«±«ft*Xj)l (80 Si] . 
[0 0 8 7] ^fyHfa7-^W- [ftSHSft^X 
7 (80 w < x-?>7/u-n (basfW ^- 
-9 Ui/—;V^—zf/^ 9 uy—zisUy b\ a— >- 
B N a-^^6G, 7r-^hTy^K/W*^yh 
R. */loftn— ^B, 7 ^ >\ 4-p-S*xvfvP 
7^/7xxyW*yt7b*/y N 2-#/M?*$/T 

2-*;^f7!i/W7^-4-p-^t Knt^ 
'>xf;W7^y-7x^;W^t7 b*/>\ p-^ 

b^i/^yyyf/v-p' ^x^7^/-o / -t^/uy 

x^;W^7tF7^yf\ e/7;-p-^xf;U7^ 
/7xx;K^7th7xy K, l-7x^/W3-^ 
f;W4-p-> ? xf;U7^7x^W ^ 7-5-^7/ 
n >\ 1 ~ P - 1 7 f ;W 4 - p - i/xf ;U7 ^ ; y 
/W ^ /-5-f7/nyf e 

[0088] u^r«Hfc»r*, h y r y -a* 

5SBS6 2-2 9 3 2 4 7 1 4§*4*fB, #I¥4-1 12 8 4 
4 *WiB»tc*5 Jxrv^5 <fc 5 Wx^-yi 

*mKmLXte&&LxtiLm+zzb&x*z % moat 

«*tt»l8tt**0»a*fc» LT 0 . 3-15 S*% 



4%«T\ ±9#*b<f45 0l[»%£lTtf*)5 o 

[0089] &\c*mw\z&vz&ft&mmie&®teis 

[0 0 90] ftlp«^IB4x«IS^*^tf{k^«tt, 
-e*S. Mx.tf^/T- :/u#y^-. i-«tot>2* 

T^3A«, ***yA*, >r 

[0 0 9 1] |gffMS#<BT/V3-/Ht:^i^fiSft*/v 

y/u^^x/^i: LT, xfi/y^9 3-^7?9V" 
M)xfi/y^j3-;i/^7?yi/-h, 1, 3 

^ K **^<^/u^P zi—;\>i>T9 y u-— k h y 
^fn-;vyp^yf57^!)U-h, hy^fa-;!/ 

/K by ^^n-/Vai^^hy y ^f-V 
yt-/^T^yi/-K 1, 4->^n^^^V^ 
-/^T^yw-h, 7h5xfl/^,y3-/^7? 

y k -o-^^y ^y h— y ^ 
93L})xV h-frhVT9 y u-h, ^v*x:y*y b 
YyT9 y is— K ^v^xiy^y /t-^T 

k ^y^^y^y H^my^h, 

y y u-k y^tf h-^x h^r^ y 

yu^f-r^ y b, by (r * y or^^r^f 
/uj -rys/T^u-b, *yx^f/^7^y^hty 

[oo9 2] ^^?y/i«x^f^i:tm fh7^ 

y i/- k ^^y^^y =>-/w^p« 
9 9V^-h, hy^fn-z^o^hy^^^yu 
-b, by^^n-;u^>?yby ^^^y U-b, ^ 
^yn-;^^^yi/-h, i, 
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:ny*y h—Arhy***v w-k ^xy^u h 

yi/-h, ^xy^yh/^^T^w 
K y/wtr h-^hyy^y f-K y^^h-^r 
h7^^^yi^-h, tr* [ P - u-y ^y^*^ 

-2-t: Kn*i/^D5K^-» 7xxyV) 9 
V, tf*- [p- (y y/V^^b*^) 7x = 
AO ^y^wy*^*^*. 
[0 0 9 3] ^^g^^TVVfc LTtt. ^Vs? 
y 3 ^^ 3 ^-K ^tvy^yn-;^^ 
=**-K 1. Z-'?9 1 !s*J*—A'*M9a*— K 
1, 4-:/*:/i^-/ViM*^-K rF^fi/ 

So 

[0 0 9 4] ^Dfyix^f/Vtim jh^Ix^ 
y 3 -;^p^-h N f h7^fl/^y^^ 

h*-K ^V9^)^) h-A^n h*— K 
y/Ptf h-;i/7h7^n h*-h^#*>5o ^y^n 
CH 2 =C (R5) COOCH 2 CH 
(fcfcU R5:fcJ:tfR6ttHfc3^ttCH3**H\ ) 
[0 0 9 6] £fc. #PBBS5 1-3 7 1 9 3*MIS^£ 
nrv^5J:5 4^^>T^y u-,ha^«HflB:4 8- 
6 4 1 8 3*. »^BB4 9-4 3 1 9 1*. #<&Bg5 2- 
3 0 4 9 0#*^«»CE«*lxXV^5±"5**5^9 t 

a-t* y w- fbu (y y a* 1 

fc0#»#ffi£ft vol. 20, No. 7, 300-3 08 

(i 9 8 4¥) Kjta^ttey^-feA^y =* 

IT5-70 aa% («T% t WW" 
5o ) , SiUtti 0-5 0%-e&5 o 
[0 0 9 7] *»W^v^fei^536S^tt<D«j^6tt#Jig 

[0 0 9 8] 4 0 0 nm£H±ORra*j». A r f 

-if-, ^»*^-1f-0»2iS^K> S HG-YAG 

«RSnr*9, *H^fF^2, 8 5 0, 44 



o h*-K ^v^^y^y h-/v^y^n h^- 

K y/PfcT h-A-x h7^y^n h*M**>5 0 ^ 

— K h y ^u^i/y a— /u^u— k ^v*^y 

*y h-A-^w-K y/vtrh— ywr h^^w— 

[oo95]4fc, msm^mr ^ xt&m t 
u^^-r^y/wT^ k. y^-w^if^-y ^^y/vr 

5J*\ 1, 6-^^y^u>^-T^y/VT^ K. 

i, 6-^^yf-uvif^-y^^ y/vr^ k 
u^h])T$>hi)xT9 y/vrs k. *vy i^tr* 
r^y^r^K, ^>y i/^tf^y v/^r^ mm* 

*>5o tOttOffllfcLTri. «M*BB4 8-4 1 7 0 8f 
KK« $ JxT V % 5 1 K 2 fflfiJLttfM y 5/T 

(a) -c^siia*^*^^*^^^^ 

i OH (A) 

m^^V, :ny *n^>-ftt\ fc^tt. IfeJ^t 
T^^S^gB^ (1^BS4 4-2 0 1 8 9#) , — 

(ofcmzk im&WA 5-3 7 3 7 7^0 , ^*try-; 

^h^O^ (#<£Bg4 7-2 5 2 4$gBBg5 4-15 

5 2 9 2f) % aitt^^a— ^/U^/Ht'&WirSte 

(#HBg4 8-8 4 1 8 3*) , »Rb3TS>^ 
^n>>7xyfe^ (#gflB85 4-1 5 1 0 2 4 
*) , a-4rh9^9>kt&m<DHk (#HBg5 2-ll 
2 6 8 1f, #»BS5 8-1 5 5 0 3*) , If 4 % 9 ✓ 
-/K A'O* (#»BS5 9-1 

40 20 3*) , W^K^irfe^^* (#^BS5 9 
-1 5 0 4*. #BIB85 9-1 40 2 0 3*, ^PBBS5 9 
-1 8 9 3 4 0*. 4^11086 2-1 7 4 2 0 3*. 

6 2-1 6 4 1*. *H1#f( : ^4 7 6 6 0 5 5*) , 
®tm&^ri?>>{k&®<om (1$gflBS6 3-2 5890 
3*. #BB¥2-6 3 0 54*£if) , 

[0 0 9 9] 8kftbtfU-hit£%><Dm (^P8BS6 2-1 
4 3 044*. WBBB8 6 2-1 5 0 24 2*. #HBg6 
4-1 3 1 4 0*. #gaBS6 4-13 14 1*. #HBS6 
4-13 14 2*. 4#PPg6 4-1 3 1 4 3*. #HBS6 
4-13 144*. ^HBS6 4-17048*. #§B¥ 1 
-2 2 9 0 0 3*. ftm¥-l-2 9 8 3 4 8*. #M¥l 
-1 3 8204**if) . P-^y££*r1-5fe3|fi 
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9*S#A&3sMa* mW¥2-l 7 9 64.3^ Hi 
¥2-244 050f) , S±l'b3-irh?-7 9 > 
£J§©£ (4#PBBg6 3-2 2 1 1 1 0-^-) » ^*y-fcV 
t >T $ h KT 5 / £*> 5 !7 V * V££ 

(#M¥4-2 2 1 9 5 8-S§\ #M¥4-2 1 9 7 

sew) . f^ytviHt©^D->7-yfei©s 

0KWF6-2 95 06 1f) , fiS'ytvt^y/tf 
7>-S^-r5fe^O^ (^§3^8 -3 34897f) 

i^w^tt^l&ftfb^l o oasaucttu 

0. 0 5~1 0 Ofi*g?, #£L<liO. l~70fifi: 
5W?*L<I*0. 2~5 0a*S5©ffiffl-C^V>5 

[0 10 0] *fc, *3g^©ftfi£t£©$ft14«rJJgi&fi!c 

T&fPte£&©Tgfti&»£- «rPLih1- 5 it * «C'>*©& 
m-g-»lhS!lSr^a]-r?)rt*sS*LV\ SgSftf?**^ 

/K i?- 1 --ff-f^- p-t A\ tr n # n — A% t - 

yf^73-^, ^y-^yy, 4, 4' -^f^ 

(3-^f/v-6-t-7'f/P7x/-;v) , 2, 2' 
fi/y^ (4-^^v-6-t-^/v7 3iy— /w) , n 

tj*m.m*hff e>ji5, &«^itsi©saRi*tt, ±*a 

^©MJCfcfLTilSO. 0 l%~*5j5%aW*LVV 

e^>flK^y«7S K©.fc5*«iRfl8Jt&8l&3H£ 
^£8s#DLT, &*«©fa&©i§a-e«3feJ§©*ffifcffii 

*»©*<) 0 . 5 %~%3 1 0 LV>. 
[0101] :^9l0ig3&ttJtlU£ft& UTJtm-a-tt 

f^/VT/m — ,k isJ;t/-£©fB£:£*^/K ^— T 

,W3— zwt L-rtt, 7 i~i oo%ia*^ft?^4x, fi-g- 

S*53 0O~2 4 0 0(O^m<Oh(Oimif bfrZo 
[0 10 2] AWDtt4j!ia;^?H|PVA-l 0 
5, PVA-110, PVA-117, PVA-117 
H, PVA-120, PVA-124, PVA-124 
H, PVA-CS, PVA-CST, PVA-HC, PV 
A-2 0 3, PVA-2 0 4, PVA-2 0 5, PVA-2 
10, PVA-217, PVA-2 2 0, PVA-22 



4, PVA-2 17EE, PVA-2 1 7 E, PVA-2 
20E, PVA-2 24E, PVA-405, PVA-4 
2 0, PVA-6 13, L-8^5fc(f C,ixS, ±12©* 
3&#b LTftU 8 8~10 0%*l*»**ilfc#y tf 
n/ur-fex— H^on 7-iz-r- hifcttyp 

K #y tf=Aofc/v-7— /w&.tt/jtfy tr^w-ir*— /i' 
LTtt^y tr=./vtfn y kv, -tfy^vfcitfr 

[0103] *&mz&^xtmmsi&&mM$:m>i- 

«*tt«riRi±S*5fcft©l|LiiiflH4», ££?©%«£& 

-ynwsfcs. *^tt© (;><*) p/mw*y 

ttftj»«©fi*T» 0 . 1 /m 2 ~^J 1 5 /m 2 ©ffiffi*S 
aST?*>5. <tt)»*L<l41. 0/m 2 ~i&5. 0/ 

[0 1 0 4]-*^Wtt±IS©+y >"JT*JY\ tUft 

5) •;■ 3fe«^^^fc^^MPs)S©ia^fc, 

( i ) ✓«» v ^iz*#M¥¥Rmmtt®, 

(4) t r/i>#ysim'U>?- 

(5) />/i< tt^^m^j, »9^*A^84ja*sitf 

[0 105] (4), (5) Ofc-ht-Kw- 

lF-iKta[¥)RHi*DIRH:, tf— T P ft 5 » 

T±m$nrv>53pjisPP»JJSMJiR©P5a^-c?s>5«ipfBi 
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£#ft±U:'>ft < t fejfcfRffi&ftl t 'V f^-»J»«r£ 
JflTi** SrRH"C<t5 TJK31XIIJKJNK-? *> o 

T, ttM&Jftl tt F-Kfefc J: 9 % T/v* y «m 

<it>*i!0HWH, Jfc7S?#/i48£a»tf7 

tefcS* 5 Btt^AJI SrfS It Tft * ¥JKIWJJ£ 

[0 10 6] «TM0t#Mlc4IUBr««m%»U<Kn 

TV-Z-t^tWy^-JVT^^ 4-&TV-4' 

=/PT5V, 4-i?7/-4' h*->i?7=:=/V'T5 
y, 4-i>7y-3-^f/M' -^hdr~>-^7==/VT 
5 >\ 4 - v?7 /- 3 > + ■>v'7a =yV7 $ >*f£ft 

t h\ 'OX7/i7 ; t K> 4, 4' -f^-^ Y^-'y^^- 

fr*?y * t nm^(o^mmm.t. it am 

[0 10 7] za>mo*ltmbLXtt* 9i*.\Z*9>* 
g x 2-=hn'<yfy^/i'*y| 1 3-^nn^y 

^AofcVR, 2-t Kn*->-4-^ hdf-^V/73:/ 

f 7ywtn !l yf, fF77^B*^», f-i->7y 
IMfdSWf Jlfc» ^MBg5 4-3 0 1 2 1#<& 

MBg 6 1-2 7 3 5 3 8-Wi«K:B«©***/nK^* 
T 4 5 v>7 fcttffl L 5 5. 

[0108] ci;h,&©$>r:/ttJlB©46Jl!*tt, jfi/£&© 



H»»fc#uro~4 0fi»%o«5Has»*L<. *fc 

i^tLtB > «*.«. 7*5A«I8, ^yr$ K«f 

am* tfy^^ttfis, y#5y^»»«**rfe>ft 

[0 10 9] LTt*. * y**/V 

/v*i"yK ?7*-f^y-y, ^hy77/u-, 
^fyy7/i~, if/M/ftyyF« D-y?yB^ 

l±, «X.tf, r^H)7tra77*^-BOHj («± 
£flS*X3R («) ItS!) . r^/v7^-#6 0 3j 

[0 110] "TUtLtti, ^^fi, f Jx.7fr7f\s 
-h, ^7^7^^-h, ^^^/W7^w-h, y 

t> ^^«, !)y», Ky>«, . y 

yfy^^*y», h/wat^A'*>»jS^t>fifffl'f 5 

^■<D 0 ~ 3 0 fi*%C0©H*W* bV\ 

[om] (2) fc«yai--53t3B«a»«fct-c 

»JK*»*U<» ^^.tf, #^BS5 4-1 5 7 1 l-§-^ 
ft: ; #g8BB6 0-1 6 5 6 4 6#^ICl5*g07 3 : = U' 

y^r^ y /maaii:*A'#*^«sr#i-*#y 

X/^flW ; #^BS6 0-2 0 3 6 3 0^-(Cf2«C)7 3 : = 
l/y-/7^ y/w®?SSi:7^y-/H47KKSS: : f1-5^ 
y ^^t^/^BH ; #^BS5 7-4 2 8 5 8-§-lC|2«C07 
i n W>-v?T ^ y /V&^S itMJ|?A>f$y^;V* 
=^8**1-5 jKy^^x/V^JJg ; #MBS5 9-2 0 8 
5 5 2#lCfE«©««fcr^ K£fc*A'#*i'A'S*tt 
-t-SS-g-ft:, ^§S¥7-2 9 5 2 1 2*iCfS^OW»»C 

[0112] o) tcffiffl-rsT/w^y ^r^w^ 
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f4> Mx.tt. y^;—/vt*>\sJ»T/\sftY%mi<DZ. 

ft, 4, 4' -lf^7x;-A'i:*^A7A^ f k K4>?> 
WMtSflS**, *©*» GBI2, 0 8 2, 3 3 9f 

5. 

[0 113] £fte>©»SMittfls£#Ht, fi*¥*S5H- 
*a* 5 o o ~ l o o , ooo 2 0 0 ~ 

50, 0 0 0©t>©as#*LV>. te©#£U^0!i LT 
14, EP-AfSO, 2 1 2, 4 8 2 ■5§-|ilBB3*£*VO'>5 

fc*«WIS**, EP-AfO, 13 3, 2 16t, D 
E-AS3, 634, 6 7 1^ DEI3, 711, 2 
6 4^lcH^£;h,fc*i;ft.&U ! *-y 9 5 >-* 

EP-AKO, 2 1 2, 4 8 2#tC^§JXfcT 
;u= *>>WWtffflMf £ 6 fcfc©#* 

14, Mtti, *!>*<4*>--2»©3MN-fc Kndr^f- 
A\ N-T/Wa =Jr->p< f-/UX»N-T*>A'*'¥^pi f'A'S 
7 5 v-*;vA7>W7t. KSNMfc^&S. - 

[0114] «^f*xtt*y ^->7;-^ 
it. ^w»&WBWM2:UT««-e*6. rub©* 

»t*9, «itf. EP-AJSO, 3 7 7, 1 5 5flC 

14, t Kd *i/A'*KBWrt-5tt«fcr A'a ^A- 

»fc#*U*«fc LT, TS-^S: (B) ~ 
(E) ©fc£***rt*5 5. 
[0 115] 
IflS3 6] 




[0 1 1 6] ^pL^LsttflC-e&o-CfcJMioT^ 

£SsR&l 8£lTroT/i-^*v'ST-«gl$ixfc, TA-=* 

««i-«fl:*««:» l*M©*-C*UBl/Ct>J:v*U 2 

^ix5ii?gffittft-a-%t4, ¥Hy?*u8tm©±ii»«- 

«f, 5~8 0Itfi%, »SL.<lil0~7 5ti%> 4$ 
L<I420~70 fi*%©^(J0*-Cffl V^fettS, 

[oii7] (4) KifcBi-$rA'#y w*** J"^- 

fflLfc*mi:CTDfc©*#y8-*-3r. t^-Cf 5o 
l7AJg, T^s^A*, ***^<7A|g, 3-K=«7 
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[0 1181 *^Mlci5i/>Tfflv>e>ixS^^AJ&i: L 
jfaftfcOtbTtt, «x.tf, S. I. Schle 
singer, Photogr. Sci. Eng. , 1 
8, 3 8 7 (1 9 7 4) , T. S. B a 1 e t a 
1., Polymer, 21, 423 (198 0),?$ 
0W5-1 5 8 2 3 O^S^ICIS^O^T^^A 

*H#flFB4, 0 6 9, 0 5 5^. H4, 0 6 9, 
0 5 6^, ^5B¥3-1 4 0 1 4 O-S^PfcEfcOTy* 
D. C. Necker et a 1 . f Ma c 
romolecules, 17, 2468 (198 
4), C. S.Wen et a 1 . , Teh, Pro 
c . Conf. Rad. Curing ASIA, p4 
78, Tokyo, Oct (1 9 8 8) , #H#ffF* 
4, 0 6 9, 0 5 5^,114, 0 6 9, 0 5 6f*KE 
t^^^^At, J. V. Crivello et 
al.,Macromolecules, 10 (6), 
1307 (1977) , Chem. & Eng. New 
s, Nov. 28, p31 (1988) , RW«rfF* 1 
0 4, 1 4 3-?-, *H#lTSg3 3 9, 0 4 9f, HH4 
10, 2 0 1-S§\ 4*HJ¥2-150848l§\ #§§¥2-296514-^ 

[0 119] J. V. Crivello et al. , Polymer J. 17, 73 
(1985), J. V. Crivello et al., J. Org. Chem., 43; 3055- 
(1978), W.R.Watt et al. , J. Polymer Sci. Polymer C h 
hem. Ed., 22, 1789(1984), J. V. Crivello et al. , Poly 
mer Bull. , 14, 279(1985), J. V. Crivello et al; , Macro 
molecules, 14(5), 1141(1981), J. V. Crivello etal'.;-V3 r 
J. Polymer Sci. , Polymer Chem. Ed. , 17, 2877 (1979) , 
ttM4MWI5370 > 693 «\ #B*Mf«B,902,114-g\ ©tfN 
#fFS233,567 -f§\ H297,443 -§\ 11297,442 *H 
«fff*4, 933, 377 ^, 11410, 201 H339, 049 -g\ H 
4, 760, 013-?-, 114, 734, 444 -g\ H2, 833, 827 -§\ 
#fFB2, 904, 626 -g\ H3, 604, 580-^, [13, 604, 581 * 
^fcE*©*/!'*-**^ J. V. Crivello et al.,Macr 
omolecules, 10(6), 1307(1977), J. V. Crivelloet al. , 

J. Polymer Sci. , PolymerChem. Ed., 17,1047(1979) 
<fl:Ef©tu; = ^^ C. S.Wen et al. , Teh, Pro 
c. Conf. Rad. Curing ASIA, p478, Tokyo, Oct (1988) ^ 

[o i 2 01 *aiWte*5v^rtt, :h6©5*)»i:^r 

ilfcUm »H¥5-1 5 8 2 3 0^*Kie«W>t> 
[0 12 1] *«Wk:fflv^6*t5o-*/^T^Kft 



^ k g##T/io& y w*tt*>4Mn;:*ft:-r 5 r t <d^ 

bJx5o-^y r/S>TS*Kfc#*fc LTI*, ^J^ii, J. 
=z-f— * r^>r h-fe^^^y • ^TAXj (Jo 
hn Wiley &; Sons. Inc. ) ^3 3 9-3 5 2Hl-12*fc£> 

fc 5 v > tt3?*jRT ^ y < t£* t $ o - 

7^ KdWS-efcSo 4&&Bg4 3-2 84 0 31- 

^{cE«$^^TV^5i5^>'^ d r/>'- (l, 2) - 

(1, 2) -^7^K-5-^;^y8^n7>f Kt fcTn 
^n-A-T-fehvltflBirO^y/K *B4«n : »3,04 
6,120 #*Ji»IBl»3 f 188,210 ^KBfcSftTV^^ 
i^/*/^- (1, 2) -^^K^y^n^K 

(1, 2) -v?7^K-5-^y 

[0122] Jf)(:t7h^yy- (1, 2) -$?TS?K 

b Kftflt&SV^H:* l/^/V-^A7/W7 f fc KflJflgi 
co^^-r/K ^^h^/>-- (1, 2) -^7^K-4-* 
h- %yS^n7>f Ki fcT n^fn-/W7t h >-8tJ!M i: tf> 

^fc*£#fcDfc&*l-tV5-. #HBS47-530 
r • 3 "»WBB48-63802^ #§8B348-63803-*§\ 4#P80g48 - 
-96575-*§\ #IBBg49-38701^, »HJHB48-13354-g\ 
Bg41-11222^, 4fc£Hg45-9610 4$£Bg49-17481#, 
*B4*ffF#2,797,213 11^3,454,400 -3\ 11*3,55 
4, 323 11*3, 573, 917 "t, H*3, 674, 495 ^ il* 
3,785,825 -g\ 3SHWFJBl,277, 602 11*1,251,34 
5 11*1,267,005 11^1,329,888 13*1,33 
0,932 hVy«*lF*854,890 ^^^»(W*ffl*) 

[0 12 3] *jSW-C«fli*ix5o-*/Vi;r^Kft 

{CMUT 1-5 Oli%, ^?>lC$f^L<ri5-3 Ofi 

[0 12 4] ^-^A^*f^^-^i:L-C{i, US 7 y ft 

^/^V^, 5-— > n-o- h/uxy^/v^y^ 5-^ 
/V**y^Hft, 2, 5-^^f"/^^^^^^ 
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& 2, 4, 6-h y y^l^VifV^/l^VgL 2-= 
3-^n^vifV^/w*V^ N 2-7/w^-n*7'!J 
l-t7 h-^-5-^/V*y», 2-^ h^r->-4-t 

^u-^^yi?^, 5-v^^vwo-t?:';*/!--* 

0SL< l4¥KSBUSiJJS^O±H^lc*f LT 1 ~ 5 0 
£P>K#£L<l4 5~3 0m*%, #K0*L 
<J41 0~3 0M:%tf>$Effl-t-fc3 o 
[0125] ( 5 ) K-GSffl ^HS^MOA^ i UT 

-a-^T-^L/c^sti-r^TjiMRrig-efes, fib, 

(0 12 6] *©m#3g§»!<offij£i&*i;:i4, Pi^CD^V 
Hi, t -y'fvwy x.;->v- t^ivkt)W t KMI. t - 

8tt&5!t&l-sfc*<DWri sniffy ^a-k^t*? 1 

A\ y^/wg^^^vK 7*f;^!)3U--h, yv& 
aiim^fe±fifilc»LT, o. oi~3 0lt%rotS 

[0 12 7] Z^^.tlbOm^'PK\i, feWk<DMB1fe 
0, *3i*fcttii-g-LT^ffl1-5rtiS-Ct5. ftttlft 



[0 12 8] ifcfc, *^W{^tt-5^3ttt»Jli»^+ 
£14, liiro^ffi- K££(f Sfcfci::, #9BBS6 2 
-2 5 1 7 4 0f&S^ #H¥4-6 8 3 5 5^#lc: 

9-1 2 104 4f&9, #§W4-1 3 1 4 

iBic $ ftn * 5 4 5 4 Wtt#M«tt#J fc^D^ S - t # 

t*?yH) ^tTw- k y/vtr^^/^/w^x— 
k y^wyf'Jtw- k x'rTV 
V K, tfp^dri/a:^ i^y/n^y^ey;^- k jK 
y t^-i/if i^y/=;v7i=/n-fM ifa^efk 
*u »4#ffiSte#Jtf>ft##l£L-ci4. T/i^A^ (r 

(80 SL N-7h77->A"N, N—^^a) , 2- 

j£ (80 CL 7MM5^!)v«) fcifrtW e>*x 
* £ * 5 fj-g-tt o . 05-15 

±9»JL<lt 0. I~5fi*%-Cfc5. 
[0 12 9] ^BROIr)± ; *?6Wtc*5(t5^7tttm 

^PJ, Wx.«,. #MBS 6 ;2 - 1.7 0 9 5 0 ^^tClSigS 

0 1~1. 011.%-?* *); 3E«-»*U< «:0. 0 0 5 
~0. 5fi*%-C-£>5o 
[0 13 0] *fc*B^(-*3(t5^3ttt«fliffi^4'(- 
«JI^^> U< (44 1 7 nmOK7ta^4 3 6 

n m.<D<£yt&<D 7 o %&.±&z>n&x$kft&ma-t- -5 r 

[0 13 1] ^W07y»m^y^-^A/fc^3tte 
•5. *i^©7»/Il!K y -r-^A/^Tttt^JJim^ 

^5, $i£4 0t~2 0 Ot;, «riC6 0lC~l 6 0t©«5 

[0 13 2] tTtt, 0il^«^^TA=>- 

/K xf^7^3-^> n-tfcli^y-yn f/WT/W= 
-/K n-^fc{4^y-7*^/WT/U = -/K -^T-feh^T 
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f;v7?^ f y. =3-)V^*y)^>r h >\ 'y^/v^r 
^n^f-f-y >\ 7-tf;wrtbyWhy«, << 

fctt>f V-7°a fcVWT-irr- K n-*fc«-f V-ff-fr 

[0 13 3] xfVV^IJa-^ yfvV-fcn V/Uzf^ 
y fyHr n y/K/T-fe-r — h „ 3^/Hr o i/;vrf, v 5 ^ 
fvW-fe n y ;vy*, ± a y A^Tirx— h , y<7vHr n y 
^/Uray/pyr-fex-b, y h^y 

/W, i^if n— /vtytf-zv^— tvK 'y^-f-U 

— a* y y. fiv^—T-jvr^— h x f i^v^y => 

ryVTirx— K t°u>-^y 

■ £ffir/u=i -;v t •£ <af|ig#, i?y fyi^/w* K> 
N, N-^^fM;^7? YQcDftWfemtXftmk 

(DmKfto&mt,- 2 -so t -r s©^ 
[0134] *Be^c>*a^co^^t L-o*, 

7tyh3-f /fs^/-?— 3— -r-f v^, yv— 
K^-T-fy^ wtK7?-=-f^y^ ^7"y 
~=i-*rjyy*$o%mm^hti. n.imn^m^ 

TO. 3~4. 0 g/m 2 iW*LV> 0 ^*a7j5/h$<)S 

Tfflv>fc#S\ f?JBiRS&B:&<OiS^ (H5»JBdco) Ppgilfig 

[oi3 5] %ftft±.izmft£*itzmK&mmt&f8Ly>)<D 

3 0^2 0 0^, 4 0r;~l 4 0 "CcOiSK/JW® 

ati^s-f 5 r t ic «t o T»ig*^# btvs ^ fe 

■5. SDfi^ixfc^tt, ^fiffil£*fL0. lm/8>~3 
Om/gi, mco. 5m/S>~2 0m/g>©Si]^-t?ttl& 



[01361 vyhi; ±lE<£>«fc 5 I- LT^ttfjftfc^ 

-1 2 5805t, #^BS5 7-6 5 8 2f> 1361-2 
8 9 8 6-§-W#^S(-IS«$nT^5 <t 5^-y 
Kft5#£. #4fHg6 2-6 2 3 3 7^«^l2«§tt 

[0137] &K&*w.mmm\z®.m 

# tLX&%Z filth <07)S£*ft> ^jgicffi^-rsri 
(mutiny xfi'y, jjfyypfuv, jku^^-wv 

ft if) ^7$^-h$^ctt, «itfTA'5 = !>A (T 
,v 5 t>£tf) . ^ «a#if<aj;5ft& 

/un-7s> Sggg-fe/wn— *pifyyfy7^y- 

K ^y^^i^y, sjfy^f-uv, *D^otyy, ^ 
y * h . # y ^ sA'T-ir ^ —;vta z <d x o ft? 

V fc L < \tmm $ Jxfctt t> U < «y 7 ^ ^ y ^ 7 4 )VK 

t& if UK #kt7V5 =- &mm$. Lvv:t< 

^tR^*Jt5. T/W^^^A-g-^t LTf4a*Wt>W 
A, ^ni; ft; trx^, = j/ */vft if 

[0 13 8] ^a, jfis«ia«:c-c*BBttas*ts. 

y-y, jmks?A'3=^a»#!) i? a, >)ytm.m<o*. 

2, 7 14, o 6 6-§-WilBSl;:ffi^$H-Cv^<fc5£, 
#@4TLfc©%WKt h y !7A7K^{ca»ftiSL 
fcj/V^^Ag, *B^rF^3, 18 1, 4 6 

»» eiitif, yyK, ^ has, mm, *^k^»*s« 



[0 1 3 9] ttc. *m¥rff%3, 6 5 8, 6 6 2fi 
5 r. £ T A- 5 =■ ? i» B £S W $ -Br S 

s„ x«#ofc»»cri*«fls-?- b y * a, Tk^k^ y 

[0 14 0] «S>@Srt#ffii: UTtt, ft*tt*J 
ft, #ISBg5 4-3 1 1 8 7^«llClS«$tlTV>5i 

;SftfeWf*U\ r©i5*ftiBft*t6ort, #t#PS 
©55-13 79 9 3^*K:Eit*ivo^3 J: 5*« 

©^BOf'Ci>ll«ffia$ (Ra) #0. 3 ~i. 0(im 

[oi4i] *&w<D¥W.mmMMt urHdaasr^ 

&hz*&m(DW&Mf$.m*ft%-tz ~tx, ±n<o& 

5«*fls5*j**i«fc <fc o TftBfk LfcSKg icov ^tn 
SBflsftyiroi&^-fctt, sjaSMa&tfo. oi~»m 

m, SI$t^*&^PS<OJt^0. 1~0. 5<D'b\??h 

a>Wf&&tiz<o bmmz¥®m amm* m~& i on 

J/* 



H5®flEI4l~5 0V»tL<, 5~3 0V^$t>lC 
»JU\ m$fc&g (f-i'ffi) Ii5~20 OA/dm 
2 aS$f£L<> 2 0~15 0A/dm 2 i5^l:«l 
V\ W^ftli. ^MaXSSr-a-fi- LT10~2000C 
/dm 2 2S#1;l,<, 20~1 000C/dm 2 iSJf>l: 
ff*U\ 0~6 0t:WJ*L<» 15-45 

JHSjRtll 0~2 0 0Hzd5»* 
L<, 4 0~1 5 0Hz#$fefc#*U\ 
0. 1~5%^»*L<, «$?KteJ3-f-5«»j£^ 
iE&i£> «^j|g, fcJgJJu *Je>5ffiBft^ 

[0 14 2] ±E©^^*7K^Sr«^fSi:1-5«^ 

■ortTftiiflsftaftff 5. *-=^^TPF*-Ctt» WSSiJ 
m U s r? AJSSEffi Cftft A» b fK6 * *raiB{l: 

5rte?-t-5 r t Jc i 9 UttW&B^aSrfr pit 
t> t? * ±B»»ttaffi{k»a«rtf 5 tM-tt v 

[0 14 3] H45*fl=0«ftft^tt»iBft:«Bai: LT 
tt» ffiKSri*t-f5««^W*aBfl2«kaSr*>«f5 
:ii«Tt5. ffiKSr^i-f •5SM4*8«H:, iiffo 

ffiK^-hy^A, jiiT^sDA^osisft^©? 

*>-o£l±5:, 0. 0 1 g/ld»felS»K**-**T?o 
fiST?, ffiKSg 5 ~ 1 5 g / 1 osiK7KS^(c^*g L 

/l, »SL<ttl~10g/l, 7^=7Mt^ 
«U 0~3 0 0 p pmi45J:5t, 5B^SS5~1 5 
g / l WSH^*^^ t«§7;P 5 s A*3 i t^5B^T 
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%&£.tfyl<£mfia UT .< 5 *>©-?*>*. *fc, d©Bg©i£ 
Sttl 0~9 5 < C-C-fc50iS&4L<, 4 0-8 0tt 

[0 14 4] ±E©fcffift««*ll 

0. 0 1~3 Mm-?J)5Cti5ff*U\ £>J#*L< 
140. 0 5~2 (im-e, #lc#* t<(40. 05~1. 
0)imffc5„ r©«SHrtT?, ^£ftepJBiJ-C-©?5*i$l$ 

0. 1~0. 5-efc5rtiS»*LV\ J;t9$f*L<« 
0. 1~0. 3, 4#U:#3:U>©i40. 15~0. 2"C 

jbi.; ©wart -(W»-c©«jtJI $ ^BKHta^flrt- 
srift<, SfciWiJtSfcSlWttf-r, ff*U\ SB 
fl3Wfc©*# ft 5 ft 9 ©¥*&&B P&tt 3 ~ 2 0 p miW 
*U\ J;U»*U<tt3~l 7/im?, 4#U:£?;£L< 
I44~l 0 (imTfei. w©®HI-*3^T. IWJ-C©?5 
*i*S*SMtt#*fl:-*-5 £ t ft < , i»o}5ftttt>*ft 

[0 14 5] my^y^gJSH, ii«T^5=!?ASr 

-Cftttfttf ft 6ftV\ »* U«yf^HWtlv¥ 

!7A, ])>&t=-t hVtJ». y^r^h'Ji>A, yy 
*=*y^» y y ; m&^t vxtt^ 

oA, a^/vh, = y-{rA\ ^©^te^y^^ffi 

ft&fc'JO. 3^9A*»b4 0g/m a Kft5*fcffft 
5t>©t?&oTfcH$x.ftV'>. 

[0 14 6] xyf-V^BJbB^y^^KTA'Ssi 

~i o g /m 2 ©iii:!i5J:9i;M^H5rWie 
*U\ ±E^y^^^Jt urtt, ^rOayf-y^a 

«, Ms, y>ss, 9 oas, 7^e> *i)7y 

Kfttt, i©#iTCft*J:9?fftfcftTV*5;frffi-?ffft 

5 r jyfcttlcte, fits, y^st ^a 



[0 14 7] BaBftfc©&E^ttt^£feS*^£ 
«fc o X ** © -e-jRKHi** $ tt#ft V 

WlCI4«^«©g«^ l ~ 8 0 Mflfc, ?£ifi 5 ~ 7 0 
^C, «ffi6S0. 5~6 0TV-<r/dm 2 , flJEl~10 

0 V, «5PSM3 0g>~5 0»©«5ffl*jiST?*)5. - 

iib©BMi»ft«l©rt-et>, t < fc^BfcWSS i , 4 

1 2,7 6 8«-W»»l!ie«SnTV'»5fi«1'T?K«(E 

®&xi£immt+z*&iii:xf*mftn%3, 511, 
6 6 1 *mmm\c&mzhx^z y ur 

H»IWS2, 7 1 4, 0 6 6-§-Xt?HB3, 18 1, 4 

6 l^-id^^ixTv^ipftT/^y^jg^y^- 

K !> fr-McWSifcttW&BBS 6- 

2 2 0 6 3%2imz.&liF£tlX^?>%,iti?^-VJ>& 
$V *A*iJ:tB|eH1MWI54, 1 5 3, 4 6 1-f-WiBBS 

■^-taafctJiftMRi-aWK^raiTMSrKJt s - 1 a>mm 

•«©«3tJiaO*i«6r±-Cff*UV\ d»*»5««T 

••'t^^ut^n-^, x*-* h y ^ 77 \£Ttf&; 2 
- -T5y^^/w*^*>-Sft^©T$VSSr^-t-5*^ 

*^sftt*©*«*^*vs, e^a^L-ctiv^ 

d?-^*^ 7 4 ivy y * a 7 ^ v&ft if ©# 
Sl^^^^yS. ^y^y^e-Ty-vft^T?/ 

mm, tszvhv^fs —AsT 5 "s<owmt£ ^© t k 

[oi49]t®i#5 (p-trn/i^A#i6) ftif-e 
^^P3^«ix5^ft< fctiaw^-a-^ffl^s-t^ 

h y i^/PT y*- V &M.b ©*fi-&^ p- fn/v 
tr=A«<ys?/w b y ^ w^-^a^d 

[0150] r©^«ITSSfi»:©i 5ft*&-e^(t5 



i4, ±.&<Dtmk$<to<D o . o o 5 ~ i o a*%<z>gg 

Tft©75ft£/B^TfcJ;v\ &#©7JfeT-f4. & 
$<£>Sgl40. 0 1~2 0li%, »tL<IJO. 05 
~5B*%-?fc>K »»i&&»42 0~9 Ot, #*L< 
142 5~5 O'C-Cfct), aSNfMltO. 1|3>~2 0£\ 

L<te2fj>~l 
[0 15 1] rtUcffli^Sigffite, rv^T, hy^ 

y >Wi. znmkmmz <t *> p hzw® u p hi 

JBWWJIgO«-T^ttaJSl©fc»l-llfta^«rtB3!lP-t5 
wifc-CtS. $f>l^o§il:tt> TB-«SC (a) 

(a) 

(HO) x-R5- (COOH) y 

x, yHtaa:fei*»e»3©iE*4r 

i: UC> 3-t Kn^/SHI, "4-fc Fn**^** 
gf, i*-y?vM& 1-t Kn*i/-2-#-7h3i*; 2-fc 
Kn^>l-t7hii, 2-K Kn^-3-t7 
2, Kn^^Ifii, 1 O-fc Kn#V- 

W^^©«S*J4, 1 ~ 1 0 0 m g /m 2 #aS 
■Vh<0. 8F* b<(42~7 Omg/m 2 -CS>5„ ±E© 
StSfiiS 2 nig /m 2 ,fc •j^iVt HMtttttffl 
&H4V\ 100mg/m 2 ±!)^<t^« 

[0152l/<^=-h; StJWoWBfctt, 

k UTi41#H¥5-4 5 8 8 5 ^4MB*0*Mffi&? 
fl2#«M3j:tWMI I P6-3 5 1 7 4 #&«ett4>£tt£ 

riX&©*Wi©5tK Si(OCH 3 ) 4 , Si(OC 2 H s ) 
4X Si(OC 3 H 7 ) 4 , S i(OC 4 H9) 4 * If <D^m<OT 



[0153] iBoi 5 LTf&SSfrfcspJKWWJS 

*—»i/T-9tim#i>*. ttiHft&i-cfs, 
xisl -r^vtr-A, *fcgti, 

iflU Deep-UV*, i^Sfg^/^- tf- A (U 
-if- If- A) W— f-lf-Afc LT»4 

!7A • ^tv^- «f-, 7;^^i^-f- ^yy 

h^U-lf-, ^y 17^. • * KS if— , KiF 

[0 15 4] *mm\£Ri^b1XZ&».mt LTI4, 
BS5 7-7 4 2 7^KiE«$;ftTV^i.5&3i&i£a s ;i5 

rf bftv ^-fK-f- h y !7A, y !7^, 

hyi7A, Tk^b^y^A, frmtv^tJ*. shdv 
b y fry h y mny >s§t^ 

y JSI^* / 31 ^ / -/KT 5 fc»4i?a: ^ / _ 
A'T 5 v<e if<Di. 5 fcWtlTA'* y «o*JRK*aa-c 
*>5. COJ:5*TA'*!;»»O»*!p0. l~10l 
»%, ■»* b< 140. 5~5ffilt%lc45 «t 5^^Jn$ 

^-h«r^**^afifc**ffi*^«liHc*«t?*4. ->y 

^- ht&ttmMnmvmkim*.to<oi t -*tx9 y .5 

3Mk«pH#WpHfcRj£3ix, ^«^«±»*L 
<*V^i:V^5RajgS:^■bT^^fc. **W07yi»3RjKy 

*^©»*uv^ffili«i4, r*jswo7y**#y 

««fcS3tUfc^ HHW^y^- h*-&#L*V^ 

»«Kj:9Ma-r5SUR*ifej r**>5 0 rrt?, HK&t 

^- h«r^WL*^a«i{4, S i 0 2 ##* 
#0. 5**%£TF\ »4U<I40. im*%£AT, JE 
fcff * L< {4 0 . 0 1 »»%KT«)fl**Sr*i-. 
[0 15 5] *^WO^tt»ifi«a^feSrffiv^¥JSS 
SWS03i**i:Ur#*L^t>©»±, (a) *iI5c«^ 
&atfJx5*fc<*fc-«©tt»j3J:tF (b) />4<i: 
t— acO^S^WL. pH/J5 9. 0~13. 5CD©H 

Wisest 1 tfcV^T, »KCfct>9 0<t 
[0 15 6] *Sjc»/i^ 
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£>&g^?>ft9, tepH^9. 0-13. 5^ffi-C 

s^stcs t ^a^jg^ l fees**** x xmm\z*m 
ytr^K ^yy^K d, L-y/i^tf y K d, 

y=3>K D, L-Jityh, D, L-^y^h, 

sett, {Effi*Sr-e&*ri:-eif*u\ 

[0 15 7] £ftb©#3l5c«tt, ¥at>L<ttZ«£il 

i-2oa»%T*5. roisfflBT-ett+»4a 

[0 1 5 8] ^HKc^O**^*** k Ltttft*" 

■MW-hy*-^ *»ft*y^ *Bfc{fcy^*A, y 
•t^^a, h y ^®tK*^ y * 

y, hy^^r^y, fyx^r^y, z?^;i>t 

h y zr.^;VT S y, ^ / ^ y 7"n tVUT ^ y, ^ 
^yyob'/VT^, hy-fy^ntr/UT^^ n-:/ 

y, hy^y-A-r^y, *;<<y7ns<;—n'T% 

y, ^yynyV-;V7^y, xfi/y/f>y, 

^r^y, if y ^y*if^«T^y^tffl^e> 

[0 15 9] riLbOT^*y«ltt*8ftfcb<Ht-»fil 



fc, yyiHthy^ yyf^y^ saw-h 
y * a, ks£# y vj**¥hzth&mcmmw?m&hz 

areff*Lv\ rft5>^r^*y»J«:a«iR©pHSr 

9. 0-13. 5 5fcS62wSix, -t^>* 

»&ft5#. £ !>#*U*pHttHf4 1 0. 0-13. 
2"T?*>S 0 

[0 16 0] «t^^OS3Bfefc3&££ 

k^xm^htizamkLxti. fmim ( P Ka) * 

10. 0-13. 2©tO#ff4U\ roi5 4a» 
t UTH, Pergamon PressttlS^cDIONISATION CONSTAN 
TS OF ORGANIC ACIDS IN AQUEOUS SOLUTION & i?(C8B4fe 
SftT^Sfc^&SffJx. flJx.fi 2, 2, 3, 3-x 
h77/VtP7 , n/V-;Wl (PKal2. 74), 
hy y/V#u3L#S— ;V (Hi 2. 3 7), hy^uo 

^*y— (ii2. 24) ft^r/^-/^ try 

^y-2-T/VftK (HI 2. 6 8) , fy^y-4-T 

/i^t k (hi 2. 05) ttntoTjtvft vm. f-y^- 

/H» (HI 3. 0) , 3-t Kn^->-2-t*7h^K 

(HI 2. 8 4). tf-r^-zV (HI 2. 6) . 
m (HI 2. 4) , ^*tyf/« (HI 1. 7) , 
3, 4-^bKn^^;^yi (Hi 2. 2) ; 3, 
4-^t FP^^IfS (Hll. 94), 1, 2, . 
4-h y t Kn^^yfy (Hi l. 8 2) , 
n*/y (Hll. 5 6), t'n^n-;V (H 1 1 . 3 
4):; o-? \s y /—?V (H 1 0. 3 3) , U^/^y— ; 

(Hll. 27), p-^ (HI 0. 2 

7) , m-truy— & (H10. 0 9) 1tZ<D7x./—- 

[0161] 2-^yytm (Hi 2. 45) , 

T-thtrisJ* (HI 2. 4 2) , 1, 2-^*^7^ 
vVirVi/ir^sk* (HI 2. 3) , 2-fc Ko*^ 
yXT/^fk K**VA (HI 2. 10), v^fvv^ 
y^v-A (Hll. 9) , x^y^T^ K^**S/A 
(Hll. 3 7), 7tF7x;yt^ (Hll. 
3 5) 7f;^y (HI 2. 5 

e) , >ry (Hi 2. 5) , ^r^y (Hi 2. 
3) , v/h^yy (Hi 2. 2) , tsK^rif-y^y (Hi 

2. 1) , *u-y?*y (hi 1. 9) fzxnmmmm 

K, tele, yxf/v7 5;^fyv^*y8 (Hi 2. 

3 2) , l-T^y-3, 3, 3-hy7/Vtn^lfK 

(Hi 2. 2 9) , ^ y/n t°yfy^^^y8 (H 
12. 10), 1, i-xfyry^^yi (^1 
1. 54) , 1, 1-xfJfy^/tyRl-t Kn 
=*->(Hll. 5 2), ^yX^f (Hi 2. 

8 6) , ft^yX7 5 K (Hi 2. 8) , t°ny y^ 

*T % K (H 1 2 . 5 5), /VI" try /i* (H 1 2 . 
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5) tzz<Dmm»wfbtis. 

[0 16 2] rHfj^PSS^^-C^^UV^Ii, 

a, n^y ^Afciot^y ^^A^ffS^v^etbS. 
■ft-CJfli^feii*. ±B©*«7/u#y»rMMM3J:tm 

[0 16 3] SftftfcW:, |lfttt04BI*9tft*;*«>g- 

(cis era* **ao-e* 5. »* 

10 16 4] JlBfil&HO&SU^Ifc LTtt, #y* 

d-df truyr^n-T/i'S, ^ y -t y 
y ^ y =i -,we j mm*-* u ± mmsm&ft 

Ms # y ^ y * y v*«m^*5m*v. * y 

N, N-fc'^-2-t Fn^-77^m : ^l; *y ^ 
l/y7/V^7 5 V, hV^?/ —frT 5 ^Jil 
jftgocXTVK h y 7fr*fr7 5 K4 if CO^-Y 

*>ttJtiii!gtt*k 
[0 16 5] Jgfl!)Sfc&i& Tlf^f-vaaBB, t Kn* 

>V>xfr*ym&M. W$mrfr*fr'<>^-sx.frib 
N-y tvw-n-*- w >7 y w- h y ? a 

/Wcn^7 1 /K^ggKi^X/'^lg, 7fr*frffiBi^X7-fr 

mm. # y i^y7^/n-f^«x^f 
/vsm. mm«t^e/irv±]) m^t^T/mm, #y 

^ is*-? u ls7fr*cfr7 ^ —/vsl— f frWM^* Tfr 

ai^y/Htta, 7;^/H)yix7T;Hf> ^y^- 
^y^u-yTfr^-frs.— 7- fry 'y&^x'rfr&M, # 
y ^i/sif- u>Tfr*fry ^-fr^—Tfr y v&xt. 



[0166] ±79 v^T.fribs'fm.-fcfr^ y ^sg-s-^ 
mi v<r>T-ir)swmi'&.n, rfr^frr^^mm. 7 

a*JH, #y t*-yxf yy7^^7? yfii> #y 

w^tH y T 5 ^*frfc£0#7 4 *l<'ttJMi»tt 

si. *7^^->^<^-r^, T?y*^>KS, *fr 
x^tjism. 75;«x^f/i'i 1 1'5^/yvg 

m&to^xytt's^wbhzhvn.. #y** 

[0 16 7] »Cff*LV*jraflHtWHtiH t rtfc''<-7 
5. t)>t>>Z7y%3lkRW1S&Mb Ltli> 
^> /<-7/Wtn7/v*;H) yii^fM ^©7= 
s<—7fr*u Tfr*fr h y ^ f-frT V Atg/i ifCO 

-7fr*BTfr*frmiss:Tm*&£tt*y 

/<-7;^nT/k#/VS4o,tOt«MttS^^y =f^ 

s<-7fr*-aTfr*frm, a*tts*jitmffitt« 
^^-y xr^-, /<-7fr*v7fr*frmisiiTmm& 

#Bf5ttSJ(t. iMiifeL<tt2aei±*a»*t>*r« 
Itsrt^t, .a^HRtfco. ooi~ioit 

%, it)$f*L<B:0. 0 l~5ma%<O^ST-feJP$ 

[0 16 8] SI*©affcSfcSft:JH*fflv^5 

2 8 2 0 7 9 ^AmSM^mTfr^— fr<Otf Dif^ 
^y 3— /w-flljQ^ fh77*f;v7y ; e=7At Kn^r 

/p*^*s7A7"dW K^if©*^*=!7A||*5j;u: 
i?7xx^3-Kx7^D7^ K*if©3 — K=!7A 

-5 1 32 4-§^«Ett©Ts*Vjra«te*J*fcttiil5 
tt#ffiffittSJ. *fc#BiBg 55-95946 #&#IS« 
O^gtt^^^S'^sKy^-, #MBS5 6-14 2 5 
2 8#&S{c|E«$^^TV^?,7KS^±coWt^?i5^ : f•m*S 

[0 16 9] HIC, #PBBS5 9-8 4 2 4 lf&i©7 

MBg6 0-1 1 1 2 4 6-§-&$Rf2«fc£>#y ^i/ai^-l/ 
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m\m. ftmrn 60-129750 f§r-&n<ntf y 

^7$ Vfc-k®^ #B88g6 1-2 1 5 5 5 4-§-^fE« 
3 0 0£l±©iX!J3:f uy^!) =J- 
A% #§PS6 3-1 7 5 8 5 8^k&<D;*^-;t-V&S£ 

G+zis? ymx-Eimm. #M¥2-3 9 1 5 

&i , y i/yft^4 if jjs*rf fe*t*. 

[0170] 5Mt*fcH:lEfc£5*fc: i 0 *«»*!l#lq*. 

!9l0J|»96£lT«>t>O*aL-C*9» $f£L<l4 5fi 

9J—fK 2-7=c=.A-:ii^y— 
n/V— /K 4 -7 a \-~79 J —As 4-7^— ;u 
-2-7**/— /K 2-7!=/V-l-y^;-;K 2 -7 s 
/=¥v'^^/— /K 2-^<>'^/l'^-^riX3i^/— o- 
/ h =*r i/^< 1/ i?/V7/U n — A\ m-/ h="f S^^/l^ 
>Vzi— /K p-/ h=*v"<i'i"A7A'3— /K ^Vi^/W 
TVVa— /V, V* a^dp-f-y— 2-/ fjVs? u^- 
*f-/-A% 3-^^/Vi/^o^-^y-/i'*3itJ 5 4-^ 
TyW^n^iJ-/ — A\ N-7==7to:^/ — ^7 5 
V}3 £ t/N-7==/Pv^i * / -AT" 5 Vft if £§l tf -5 

MbWWrc*4 < ft 5 i» 5> T?$>^ 0 
[0171] a^t-«SICjl7C^JSr^0x.-5r tds-et 
5. wiiHfll»UiR(0«*iSrB!FJti-5t»O-e*5, ttioft 
3fctt5?r /- !7 «r£ tf *#ffl«*tt¥JRR»l 

f-J^ !) fvHfc, W Ko^r/v. / K-A\ / 
l^/A-i/y, 2-p<^n^y^»ftt* 

K 7 i^yft if ©7 $ ^ik£®i>imib*iZ>» JEfciff* L 

&y My>«r*siw x 

±UtlEv J ^^-^SIftifcDiE«g?<D± F y 7A:&. * y !7 
A*. 7 = -7 Aifift 3 i £ So 

T£F*L<f4. 0. 0 5~5S*%^>®ffl^#StV 

So 

[0172] z.to.mimjs.icGmx/i'X^m&ixiz.zz. 

S. BIWJb^yiloJMttSjftWiU-CH:, #7^ 



$ % ai^-v^A^, #7y/i^ 77yvs ( 

>M, s&S+ymxtxtxm) vr&ftifa*fc!K # 

»C»*LV^(4^^8~1 2^T/w-*yKt?fc5. * 

Ttt^V-gVlR, t7?uyl> 7^h7-fe^ftiflc 

*£ AW, p-tKn * i«A«, o-7S; $&* 
K, p-T 5 2, 4-i?t Kni/$,im 
2, 5-i?tKn^gS», 2, 6-S>fc Kn*^ 
&«lft« 2, Kn + 8« 3, 5-v>fcK 

n^rVSSfi, 8^8?, l-tKBdr->2-t7h 
^S?, 3-t Knd^>-2-^-7 h^S?, 2-fc Kn^->- 
l-t7hx|! 1 l-t7HS, 2-^-7 h=.8t%Zi)i 

[0 17 3] ±EKW«*sJ:t«?*«*A*>»fi*» 

a**©^*A^R>»0^«tt»9JftlWRtiftV^ 
0. l*»%i9fiv^3a**+^-Cft<, *fcl 

ofifi%e^±T♦i4• ; &^^e^±<Da#oefc|fi5f^i^ftv^^^^» 

5o ?§oT, #*U*«to*tt{M*©Hfc*te#LT 
OM~10fia%-C*)0, «fc?)»*L<l40. 5~4 

[0T 7 4] m»fSi-W:, MI^HICJE&Cr, ESJBSI, 

v^otOt^r©^- H y <7Ai£, * y 7AJg*Jtt/T>=e 
= 7 Alt, xfi/vi/7^yf i^gf , ^fi/> h 
!)7 5y^y^S< Hlxfi/>f 
^ x t l'Daf-yxf /nf 5 > h y g^K, =h 

ynhy^gs, 1, 2-^7 5/ v'^n^lhvx Yy 

*y 7A^*j,tw^=7Aia, 75/ hy 
(^fuy*^*^ , xf^7$yfh7 (/ 
, ^xfi/yhyrsv^ (/ 
f i/>*^*yK) , H)xf-i/yfh7;y^f 

7$yhy (yfi/y*^*yf) *s±tfi-t Kndf- 
^xy-i, l-i?*^*y^»-?:Ht5 0-7- h y 7 A 
HL *y 7A4ej3i0t7V^=7A^**tf5-i:* J 1? 

[0 17 5] £©±54ffl*ftft»H:-t0> i *i''— hfcfc 

{CO. 0 1~5li%, iiP»SL<«0. 0 1~0. 
5fii:%(D®ffl-efc5 0 ro«5Hot?)^ftv^!nH:-ett 



#v fife rt* ^ iB<felES^oiE»#!istfC< 

■We*?**-*-* i 5 tc LT*K r fcas3«ttw*ij-e*> 

[oi7 6] *xwm%immi&&toim^wm 

LTI**fc, ^M¥6-2 820 79-t 
4M»e«©3Mk*t>*W"C*S. S i 0 2 /M 2 

O (MtT/UjJV&.M&Fl-) (D*/VtttfO. 5~2. 
OOgfiSTVvjy&JS&i, *«S*r4«±*"*-S»T 
/w=i-/nc 5 *^K±Oxf Ws***/ KSrftflO LT# 

hv££ig7cLT**ve*vSS-, S-T/l'^-A'Si L 

•>K D, L-75^K PlfyK ♦S'PyK 
D, L-V/Vtr-yK D, L-^^yK D, L— 
y K D, U y K X/Vv-y K 7d^-/ h 

h7, ^v^doiut^^^y-fey ^ift^if^n 

tt#l**^#S*H^oy J:vv - 
iif,«ifvyt*-> Kftfnfc£Wtt¥lkt> L-< fill 

*fbro. o o i~5fift%3SilL-eio!K J;!3»*b 

<B0. 0 0 1~2li%ffe5. 
[0 17 7] rofMMKfcttS&K:, fi&ttcDflEii^a 

[0178] frti*Z®j8.<D%.®>m-?&QL&M£tl1t P S 

r #A**»«t*fl-S*±j*#i:l-<& y w - y *s* — * 
[oi79] js*p, mis • mm&x*K8ffift*k<&&& 

0, PSJK£»2H-5£gfc, 4Moatttt& 
£tf*7V-jHfc6»&*9, »***©PSJKtr*¥lc 

«j»L4^b, #^7'T&^±jffc#&a?££:*7V- 



5 0 *fc, *ia«:«ka«^flSfc$^fc«ia«e*i ( p^» t p 

^ Kn-/u^if(cio-CPSKgSra«^^*rm^ 

[0180] roj:5 4iib«Qafcftv^TB, #*aa?s 
©jaa^-eaa-r 5 v zvz^&xjmtth m%x~ 

[0181] 

mmm] &T*%w*mmmzm^xmmm-r 

[0182] [JHfc«l~l 2, itgj{*|l~3) 

9, i-^Tfi*%-Cfc5„ ) JI£0. 2 4 mm CO J IS 
A 2 . 1 Mm 

0V*$ 7, h y t *©»aMK*TA' 5 =• 7 A*Blc«*S L 
SkTKm-lsl&i-J n^7i/|cJ:!), 7*7 f 
^Ksi'^lLfc. f 1^7Vtt^fil 0 0mm, 
€S0. 9 5mm, tt^S7 0*/cm 2 -CJ)t), 3?2 
y7->li^S8 Omm'v^O. 2 9 5mmVlS^S5^ 
6 7 0*/cm 2 -efofc, 7*7 -> ta — /KOIhI^BU ^-ftl 
t>2 5 0 r pmficfe, /yi/f 
* ± < *ft Lfc&, 1 0 %7k^b.T- h y ^ ^ £ 6 0 t-C 
2 5S<fflS»LT^-y^v^U §P>{CgSt7K-C7K^2 
0-%«*t?*»iJls#, TKftbfc. VA=1 
2. 7V©*ft=T-CjE3S»oSE#«»««ftffiV^-C, 1 
%««*»«fTf 1 6 0 7 n - W d m 2 CD^Sl^«^l: 

-cm/Kaffift^a^tTofc. znmm&zzwfe ufct 

0. 7 9 Mm (Ral^) Xhitc, §I$^V^ 

■c, i%*^{b7-by 7A*SfKtc4 ot, 3 0©>wa 

3 0%©«H«*»»t»K«*U 6 0 < C-C4 0fj> 
f^7^yFMLfct> 2 0%BE£g?*^ I P, 
S.2 A/ d m 2 tC^l N T 1 . 6 g /m 2 (0^k^Jt*(- 

[0 18 3] ioJ:3K:«ui**Lfc»«©*ffiKTIBia 
f&toTm'O® (A) £&*L8 0 , C, 3 0#FflSJ!iU 
fco IHtttOitffftM: 1 0 m g /m 2 t?fco fc. 
Tft9« (A) 

g-/7=y o. i o g 

*9J—>V 40 g 

*>E * 6 0 g 

roi5K:UT«R (I) «rft«lUfc. Wdc7)S« 
(I) co±lc, *OJBl*ta%1-«3t* (IMW) Srn 
yK 3 -f^^l2ml/m 2 ^U lOOtt 
1 #M«jft LT#S^«^¥*RHi«!lBaS0R«r»fc. « 
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*£<0fc**ttl. 1 5 g/m 2 -Cfeofc 0 £b\z.n£ 



[0 18 4] 



1,2- 5>7V*7 h%> >- 5 -X**=Jb*P 9 F^p* P-*-7* h >*fifcax*7VW!» 
:0.8s 

irpV-^-*^T^tr>rjP5y^« (X^. /«5It: 6 : 4, 0 0 0) 

:1. 5s 

: 0. 3s 

Vs-fWsW?-**/ t-tfrx-rfrMtW-Y] <§*,>v-^/WitttJISE:4 0 : 40 : 2 
0, fi*¥$£M40, 0 00. »¥i$tftf*20, DOC) 
: 0. 2ff 

V-;A>rj[*t?A,7*;-fr-*M7fl*lWWi&mZ&A> 12 3. 279^fflB?Klffi 
: 0. 02S 

: 0. 0.1 s 

:0. 02s 

: 0. 05s 

A0-b-M7*7> 
:0.07s 

Ml7ea7-7^-B0H[ft±Cr^b? (ft) aiMT^t>* 1 -*"7* 
: 0. 045g 

:.ft2CE« -•• • : .- ■ ■ vv~;-; v.-:-.- 

:16g/10s 



[0 18 5] 



[*2] 



!&2f| 











p-1 


0. 03g 




P-9 


0. 02g 


&#3 (*H) 


P-2 3 


0. 1 g 


&#4 (*H) 


P-25 


0. 0 1 g 




P-42 


0. 0 1 g 




P-57 


0. 06g 


&#7 


P-6 1 


0. 0 1 g 




P-6 2 


0. 0 1 g 


aw 9 


P-6 3 


o. o i g 


o c*bd 


P-64 


0. 02* ! 


«£# 1 1 c*80 


P-65 


0. 05g 


«a*ti2 (*eo 


P-66 


0. lg 




R-l (TI3*6) 


0. 0 1 g 




R-2 <T§S*?£) 


0. 0 1 g 


&#R3 (It©) 







[0 18 6] 



[fl:3 7] 



-43- 



■(-CHj-CH)- 40 -^CH^CH)- 60 

^-O-CHjC^-fCFzCF^F ^©-(Cj^OfcoCHs 



R-1 

Mw 15,000 



fCH,-l>f- 30 

[0 18 7] ±iaT-'#©'fifc"^ C 3M c |®*T5^u< 



«U# ^-O-^OfeoCH, ^-O-C^Hj, Mw 15,000 

[0 18 8] 
[*3] 



£3£ 













asm 


O 






&#2 


O 


5<Ii*T 


3Ufcfl3 


JS#3 


O 


5fi-l 0® 


Hi6fl4 


g#4 


© 


5flUT 










ISIS0!6 




© 


5M*T 


I&fcfl7 


l«»7 


© 


3*ttT 


mmms 


?g#8 


© 


2H&T 




m#9 


© 




msm o 


istti o 


© 


3«ttT 


mmi i 


astn i 


© 


3<@BtT 


mmm 2 


mti 2 


© 


SfflttT 




@*JR 1 


X 






&#R2 


X 


2 0fiJ£Lfc 




tf#R3 


O 





[0 1 90] DHKMl 3~1 9, *fc«094, 5]7y| 



L"C, SS»I 3~I9, R4, R5Srf^S4Lfe a .: - v 
[0 19 1] 
[^4] 



S&4£ 



[0 19 2] 







Stag 

H^ft»fi: g) 


1 3 


P-6 


0. 02g 


sari 4 


P- 1 2 


0. 04g 


mi 5 c*bq 


P-5 4 


0. 05g 


s#i 6 («o 


P-39 


0. 0 1 g 


1 7 <*bo 


P-47 


0. 02g 


8 (»0 


P-6 7 


0. 0 2 g 


«tt 1 9 (*S0 


P - 6 8 


0. 0 2 g 


?g#R4 (it«) 


R-3 (TBB) 


0. 0 1 g 


m*R$ atm 


R-4 (T22«£) 


0. 0 1 g 



[ft3 8] 



f CH 2 -cA 30 

-O-CHjCHa^CFaCF^F 



70 



-fcHj^CHf 

o >~0-(C 2 H 4 0> 7 CH 3 



R-3 

Mw 6,000 



-(-CH 2 -CH)- 35 

^O-CHaCHj^CFaCF^F 
O 



"T"CH2""CH"T" 

^O-CCaH^flCHa 



R-4 

Mw 20,000 
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•I 



[0193] roiJKUfW Lfctf 3tett¥JKBHHJK 

ftZbteLX* 1. 5m©El!i!!l»b3kW<0^^/VA7 

A- A (80 |}PS7'Dytyt-9 0 0V KTffiSMfc* 

(80 SFP2W (1 : 1) £tt&^ 3 0t;i2&IH 

IR2 0 1M^ -f Vdf-t LT*0*-<y=5r (80 
jgt<0GEOS-G (N) SrftffiLTHlJBJiaSU PPB'JM 



2 t£BS?ftbfc&, 9Ufei£l 0 0ml T?«ylU 

ijJfiTK 9 0 w t % 

D-V/Hf y h 6 w t % 

KOH 2. 5 wt% 

[0 19 4] 

1^5] 



S5g 





m 




mm 








12 


1 17) 


HI 






14 


1 4* 


HI 






10 


18tf 


HI 




«*ri6 


13 


1 5fi 


HI 






17 


1 6* 


HI 


^ffiffll 8 




8 


18* 


HI 


900119 




8 


187? 


HI 


mm 




25 


1 171 




mm 


&#R5 


30 


1 Otf 





[0195115$^?), *89l0¥IKftJHJiKJiUiEri* 

• £*tt*W, «*LTV*S S>it 

5. •- - 

»6«- 



[0 19 6] ($ltffl2 0~2 2, ifcifc$6) 7y|^ 

1 ©f££!i::£< MiK LT, ¥JKB>MlifUNK2: L 

[0 19 7] 
[*6l 



[0 19 8] 









&#2 0 (*©) 


P-6 5 


0. 01g 


J&#2 1 (*») 


P-68 


0. 05g 




P-6 0 


0. lg 


&#R6 (lfc«0 


R-B(THB«fi) [ft 


A] 1 * - 



o 

-fc^CHf 20 -4cH2— ChV- 10 fcHj-CHj- 5 „ 

J-O-CCsHeOJ^CHj ^-0-C ls H33 ^O-CH, Mw 12.000 



[0 19 9] 

(80 ll^fy^^yf 0. 1 5) 

fcilLT, lm<D®i!6»P>3kW<0^^/V^9^ 

(80 JSPSyny-feyf— 9 0 OVSrffiV^T, 3 Ot 
1 2fJ>H> S i 0 2 /K 2 OtfVE7l'lfcdS 1 . 16, SiO 



HSr±Tl-0. 2««$1i:fc#£JBv\fcEl*ttJ^©i8 

[0 2 0 0] 
[*7] 
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ma 




mm 




mtimzo 


&#2 0 


6. 0 


5. 5 


5 


ISfife«2 1 


&#2 1 


5. 75 


4, 5 


6 


"gfimz 2 


&»2 2 


6. 0 


4. 5 


5 




&#R6 


6. 0 


6. 5 


7 



[0 2 0 1] *7**»feWfe*»*J:5K, «t«2 0~ 
2 2ht, «**ffiT**5ri:ft<, SEWfllU *>o5 

[0202] [Hife^i2 3~2 4] 0. 30mm© 

»Ki sor/p?=i>^8WBy/5->t 8 o 

9 S Src bfcm, i < Lfcc 1 0 h 

y jrAK7 ot-ee o«aLtx y fyrufci > 

afok-CTkSfcSL 2 0%HNO 3 -CfSli^, TK^Lfco 
rtvSrVA=l2. 7 V<D&#TT?IE!£i£tf>£#i£?£ 
«a*rffiV^"Cl%S!lfc*»»«t»-C3 0 O^-nV/dm 2 

$tr8!I^L.fci:r-5 0. 45/im (Rati) T**>-5 
Si(OC 2 H s ) 4 

8 5%y >-gS7K®jK 
[0 2 0 4] ^OTjgjgSrHP^^afc&U aSJSftiP 

•e»»L4«$.e>, 3a»we5 0t*T»±#**fc. 8f 

^!)n-/w=20/l (mSJt) T-0. 511%IC)S5 

&##«iSi5H L m£-# (Bl) 

Gfcl^/Wt 8 0/2 0. MWdfl4. 
ifJS#J (CI) 

[0 206] [020 7] 

[flS4 0] 



fc. t>to-3V>T3 0%<DH 2 S0 4 *gSK [ flc:gSU 
5 5tf2M7^7Mfci, 3 3t« 2 0%H 2 
SO*****"?, ^BfiTLfcffifciRMIMMLT, 
ttSfE&g 5 A/ d m 2 fc*iV *T 5 0 Lfc t £ 

5J¥§^2. 7 g/m 2 -Cfe-3fc. 
[0 20 3] JEfc3*^*y-^ (S i 0 2 =2 8~ 
3 0%, Na 2 O=9~10%, Fe=0. 0 2%U 
T) © 2. 5fig%, pH=ll. 2, 7 0t©*§» 
K13#S«U «^-C*asS*fc. ^rO^wi/y^- 
H(il0mg/m 2 tfcofc t »3ttt, 4r<f*X*3- 
*r"CS i jc**«r*»fc. WcTB«J*WKJ:!>SGtfe 
(omim^Ms WA4tL) SrflfiUfc. tr-#-fcTlE» 
*U 2 5tt2 0£HHl#Lfc. 
3 8 g 
13 g 
1 2 g 
1 5 g 
1 0 0 g 

^OfifOl«itt4mg/m 2 T'fcot - 
■©»**t>^*X||l»#fftK i 9 S i tc****», 

5g/m a i:4*J:5K:»*U loot 

[0 2 0 5] 



1 . 

2. 



5 
0 



5 3?) 



0. 1 5 g 



EtjN 



[0 2 0 8] 
[ft4 1] 



UOCtHg 

Umax THF4 7 9 nm, 

KM&mm (di) 



£ =6. 9 X 1 0 4 ) 



2 g 
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[0 2 0 9] 




[0 2 10] 



I RGACURE90 7 (El) (Ciba-Geigy*fc$D 
z-7*X2i/T~l// (Bl) 

[*8] 

sssa 



9 
7 
1 1 



0. 4 g 

0. 2 g 
0 
5 
0 



g 
g 
g 







7 t- 




1^23 




P-5 


0. 2g 


£S5fl24 




P-63 


0. 2g 



[0211] i^igftJiJiic, K*£Srtt««*i: LT 
s)*y tr^WVUn-^W (-Jr^bg 9 8 */V% v i-^S 5 

0 0) O32ft%0*!M*t£ttfc*raP2~- 5 g/ 
m a t*SJ;5ttft*U l 2 ot-CS^BMfc***, 

*.fc£l*tt±T|IWIfcPK LfcJt«Uf£ttt>l«K Ufc 
A 5 , P-5Xt5P-6 3Srj&SnLfc^-Ctt*fc^iK© 
jB?Stt#«iM3itfc«>fc*tU R-l£8sflDLfc^tt 
fiStt;4*K<, W»ttt>SI5oTV*fc 0tKM8) . ftfe 
tlfc)SSr^7 , ho = ^^.ttS!XLP4 0 0 0 (A r U- 
if-7 5mW, 4 8 8 nm) *JBV\ g#;4 0 0 0 d p 
i, 175 */W ^©*ft-C, 1 %# 1 ~ 9 9 

%J^tl?il2fiS<!og*Lfc 1 *cd^1 2 0tK2 

[0 2 12] m&ii, TE©a««lC2 sic-e, 3 og> 

1KWR*J?A 30g 

*nft*y^A i5 g 
* 1 0 0 0 g 

[02 1 3] JCCGU-7 (*±9JC7^A'A (*) 
m #A***T2«fc**URffi**HlUfc. 4 00 
0dpi, 17 1 



0. 2mJTS,t), *JB±+#***fc*.fc. £ 
y, 7UTH«it>fen*A>ofc». WBfeL.TWfA' 

^A^tfc»soRKz*«BU urrt. *B 

(N) trflUBU »«iJttl*i*£3l 
Mt l-tc t z. 6, 18 3ttfc6l±e JUPfe BWIb*1M - i 

[0 2 14] $P>tw x #P»ixfclK*fS: 6 0^1^3 HM« 

[0 2 15] i^tc, f^ffi^¥)£WJS'J)SM)ISwlli£^i- 

<HI«^J (KZ-1) 
[0 2 16] 
[ft4 2] 




KZ-l 



[0 2 17] </<9W£-jPR>*v— CBP-1] £>A# 
V) , y^*-M S-4P (jgnVB) 
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U (BP-1] tLfc, 

[0 2 18] [HiifeW2 5~2 6] 0. 3 0mm© 
T/WS^'J'AS (#!Rl 050) IrHJ^nDif^ 

i < *-C'ifc# Ufc. r©«S:4 5 , C©2 5 h 

r <Dm<D$> @ ix*B©x y =f- S vmm 3 g /m 2 r* 

fcofc. &tcr©;E£7%H 2 S0 4 £««??££ LTm* 
fcgl 5A/dm 2 -C3 g/m 2 OEJE«<fc«l^S 

T*0**fc*U sot-eaofMBftHLfc. f£&& 
ft« CG] 

7y*5R#yT- (Sg9*fE«) 
ifc3§£#J (SH-1] 
&fi§#J TKZ-1J 

CBP-1] 

(ik-1) 

A I Z EN SPILON BLUE 

(«±*-#fc* (SO 90 

[ 0 2 2 2] t - • ■ •'■ ■ ■ ' ■ 



©ScSfitil 0mg/m 2 T?3bo;fc. 

[0219] rrnvwi 

J-77 = y 0. 1 g 

7ssA<*7*y8 0. 05 g 

/v- 40 g 

*6tK 60 g 

[0 2 2 0] fcfc, TBKK CG] «r««U roJS« 
±B©Tfc 0**07^5 U 10 

«B«H*S— C&»-C*ofc. SiioSItill. 5 

[0 2 2 1] 



0. 3 g 

0. 5 g 

1. 5 g 
0. 0 7 g 



C-RH 0. 03 5g 

1 2 g 

1 0 g 

8 g 

••"•[* 9] 



19a 









tUQft [7 




















£#2 5 (*B) 


P-19 


0. 05g 




fgtf2 6 <*©) 


P-€6 


0. 05g 



[0 2 2 3] ffl^fcK3§£#J [SH-1] Xtf*fl-*S« 
MICIK-1) ©#ig£KTK*1% 
[0 2 2 4] 
Ut4 3] 



OCH s 




(SH-1) 




(K-l) 



[0225] ftbhiz*#m¥jfcm<\im.m<nmmzm 

*:©&, &*8 2 0~8 5 0 nmSIfflM 

/ut-^-tT, 1 1 ot-e3 o®fflm%mm.i,tz&. 
%±-w%?j>v& (m vsmm* dp-4 (i : 8© 

***«) IdT^Lfco Pftt^Aft, **-C*fcofc« 

[0 2 26] CJtttM9] JdM!2 5-<?fl!Wt*tt 
(G] tcJS^T, ^s/jg^^y-v-P-l 9Sr*WUft 

5 = *A«fc»*U 10 0lCT»l»IB««L.-C^S! 

©BMM*«r*-aosa»i*ja»*, im-t?*Mufcic 

[0 2 2 7] f— ^/w#i^¥)i£PPJS«JK©3l 
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Mfc20mlH7P77^ = |:, N- 
*n;V7i^) ^?^!)/V75K4. 61 g (0. 0 
, ])^St^^2. 94 g (0. 0 

2 5 8^) , TV V n= h V/i<0. 80g (0. 0 1 
5*A-) &tfN, N-S?> fyVT-tr hT5 K2 0 g£A 
tu »*»KJ:9 6 5lCfc!iMRLftas6>a^»«r!JWL 
fc. rv-6 5j (^**E^ (ft) W 

0. 1 5 gfcJn;t.6 5"ClC«*>ft!4Je)asMtj*T2«fBI 

? y ^ ^ ^ y /VT S K4. 6 1 

g, *9W)\m.^1-)\<2. 94g, TtVv-hVA' 
0. 8 0g> N, N-S^fyUT-fc hTS K&tf Tv-6 
5 J 0. 1 5 g<Dm&%>&2mfflfrtfXffiTv-h\Ci. 

s-a-fe^rft^Lfc,, asim** 4 o g £jg£- 

l 5 g<D&£H#£#;fc. y^-5x- y^nv 

h y * -k ± 9 s. ©we©**** i ©fia¥*s# 

0 0 



*t r ©** 7 %mt*Wmt LT«SSM 1 5 A/ 

dm 2 -c?3 g/m 2 <Dmffimmm<k®m&wiinz'&. *m 

OfC 1 #8$ Lfc. f£$&©MB?©»fc*l* 1 0 m g 



[0 2 2 9] T! 

g-77-V 

*9 J—>\> 



i9* 
0. 5 
9 5 
5 



[0 230] Sfcfc, ^^-7-hy!7A2. 5^*%* 
*tt-C3 0trclO#»SU TBTfc3««r»*U 
&K£8 Ot-Cl 5ffrH$£*iLS*£&#fc„ 
1 5mg/mHofc, 

[0 2 3 1] 



[0 2 3 2] 
Ift4 4] 



0. 3 
10 0 
1 



O-Cfcofc. 

[0 2 28] (SKOfftKI mZt- 0 ':. ■3 mm©74' 5 = 
(*fRl 0 5 0) Srh!l^ntiif>y?ft#L 
TWibfcm. Woy77->t4 00^yi/a©^5 

< Life. ©££ 4 5 1:© 2 5 h y * A 

*^j«(c9s>wasfbT^s'5 i ^^*m\ *«b«, $ 
&ic2o%ffttic2o»nsa(u TK^L-fc. z<omo 

±E#«-a-*i 

m, p V-/—iVJ ■tf.JyZ (m, p lt=6/4, 

o. 5 

7h7t Ko**7^/wK 

Wsi'Jfeft (IK-1) 

tT^ H)7ta77*;l^-BOHOM'f^ 

l-> h 2-:/ci/V — 
[0 2 3 5] 1*10] 



0 



6 



cooh CH * Et * a 

[0 2 3 3] (II«2 7-v2 8) eiT0J*3HKl*H 
[0 2 3 4] 



111 0*#I 
0. 7 5 g 
0. 



0. 
0. 
0. 
0. 



2 5 g 



0 0 3 g 

0 3 g 

0 1 7 g 

0 1 5 g 



1 0 g 
1 0 g 
1 g 
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$10£ 













882 7 (*B) 


P-26 


0. 02g 


mm* 




P-62 


0. 02g 



[0 2 3 6] »6*tfc¥JRai««aWIRK:'OV^» EAT© 

JKWRo*WiB*, ^flr£a£l83ft&KftS rsB6 
2 Hi GKXft? (80 £0 *«v\ §ISf&*oJS±»c 

as® tno. scj mm&mtfvx. loogroisf 

«£«*T, 6cm/»©a*-C§|oa^fc. W 
^500 mW, jgg 8 3 0 n m, t-Ai 17(im (1 
/e 2 ) ©iNMfrU"- lPfcfflVvC£jaEjK«5m/S>K: 

(80 MSMMK, DP-4 (1:8) t3 0WtL 

1 - h A-fcfc 9 Jtlfcfll 2 7 Tf* 5 IB£J(T, 

2 8 -Ctt 3 m&T t SitS- -Cfco fc. 

[0 2 3 7] CtfcKMlO] 7 y**#y L 
ft!»»o fc£fc*'HS06« 2 7 - 2 8 t 1>X , «£PP 

\mmw2 7-2 8 fcisiwcur. mmmwjffi&z% 

fc. Ml:lt5Wfc3 0» 

o¥IRaiHJiR«URK:ov^T, HH0II2 7-2 8 &mttfc 

[02 38] QUMI2 7-2 8, Jtttfll OMl 
l) o«SJK^&. ftfeoy -?-<DmMci. 

[0 2 3 9] fclC, 9yU*#S 

r£J$#WfE8j 9 9. 5%£t±07/V$ = !>AtFe 
0 . 3 0 % % S i 0.10%, T i 0.02 
%, Cu 0. 0 1 3%%iStfi I S A10 5 0^ 



ISigfiDCilig&T'fTofc. 500nmO 
H»«r£Ea»fc 1 0 nmWXA-S-FAffiitfciLfc,, 

f^HW^ffift* R a SrO. 2 m mlcMff Lfc„ *© 

fc. 

[0240] *lcroRUWiaHtflc&?*fcft0*ieM 

5feftio%7A'$y8y-^*S}fiT5 o*C3 og>ra 
adftiwaatfiv, 3 0 5 0 t 3 0 &m 

ic% e>, ww***^ <t 9 2 0 A/ d 

m 2 , x^-x-f-Jtl : l©SE#Se»T?T/— K«* 
fi240G/d m 2 Sr# 3.3 £ t S &T SrfT 

ofco i o %ta$ >*y— y*S«-e 5 0 1 3 

0 9PQx. s/ if%M^\ \ 3 0 5 0 

- [0 2'4.1.J',S'.6lEBJW6tt» ft*te£ft± 

■C 2 . 5 g /m 2 ©|gfi^fl:SKSrf^S!! 

[0242] rya^j ?fctc, ror^5 = ^AXIW 

X 9 0 'CT* 3 0 g>ra(£j» Lfc„ 
<T^9fK> 

• 2-TS /^^/W*^*Vgg 0. lg 

• 73i=i/W*^*VK 0. lg 

75g 

• 7K 2 5 g 

[0 2 4 3] («g«2 9~3 0) ±12, T^fcffiL 

t**u aM*«*B«fc-c» 1 1 s^tm s^rae 

[0 2 4 4] 
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ft 



[0 2 4 5] 



<&3fcJIM*i£> 

• 3tj»3EUy» (^T=^ft* TN-1) 0. lOg 

(^^^^Attft-S* TN-2) 0. 3 0g 

• f«M^*«pftfl:#* (^^^u * y h-yw^**r^ y ^- h) 

1. 0 0 g 

COt CO) 

•7y***J^ (»1 l«Ett) 

[*1 1] 



1. 2 g 

0. 0 4 g 
% 1 1 
1 0. 0 g 
8. Og 



sua 





m 


7 7- 








P-38 


0. 005 g 




*Stt3 0 <*BD 


p-e i 


0. 0 Ig 



[0 2 4 6] (S/T=^6* TN-1) ©*jt 
[0 2 4 7] 
Ht4 5] 




CI04 

[0 2 4 8] (*/W* = !7.Mfcfl:£-« 
it 

[0 2 4 9] 
lft4 6] 



tn-2) <nm 



[0250] »feiifc*^Si¥)KBi«JR«IS**»*4 

0W*^¥^V'-f ! Sr^«L.fcC r e ottRT r e 
ndsetter 3 2 4 4 VF S CT, ttj* 9W * 
ffiK5AEHE»2 10 rpm; 'Sii^^l.0 0.ffl- 
J/cm 2 , 8?&g2 4 0 0 d p i.<Z>&ft^5.0°/o$8£ 

B#s*ufc. s±^K7^/ua (*) »g»m 

1 : lykfkm& (pH=10. 8) Srfflv^. *S— "C, 

(&o 5S<DBusij^-rx^soR-MicTPPSijb 

HJg^J 2 9 (cov ^x\t 1 1 ^ft£t±oBi«l 
fe, *fcHJt093Ofc:ov>-mi 2!£tfc£JLhroiW&Sr 

[0 2 5 1] 



io g 

• •^f;W-7?l'y^^*>ffit h y 17 A 1 0 g 

• acf-U^y a-zv^/f??-/^-?'^ 2 0 g 

•EflHW-M>*A 3g 

• t Kndf->3i^^*^*^*y !7A 2 g 

• •>!) =-ysA7 3 0 3-y(|*)SSWtt»l) o. ig 

9 54. 9 g 
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<mxm> 

*;^/u7i- ho-}- h V ?A|g 
• ffiSESff h 9 ?A 
•* 

[0 2 5 2] OttHU 2) ±E«3t«*»e>7y**Jj? 
9 T-fc»^fc£H^H:|l««! 2 9 ~ 3 0 ££< PI«IC, 

£"?;fcofc. £&K3ttfl2 9~3 0fcPHKcB%mft 

4K*3ELfc£itf|.rtiat«2 9~3 0i±<P«IK, sp 

*W*3 0^fit±jfiS.l|-C, M*»ttfc£.5t>©'r*>o 
fc. M»j«IH*-tt*WC*>oft. 

j£M 2 9 ~ 3 o t mmmmm.%mznm ufc t r. 

[0 2 5 3] ddfcft2 9~3 0, tttWIl 
3) frb. *»H07y***y-r-0«W!KJ:9, 9 

[0 2 5 4] f*»WK*VST«« UMfKXftfl: 

Ji£0. 2 4 mmCO J I S 1 0 5 0©7/v; = 7Afi 

a, *»KistTa*a3a«r£-©iiiK:fToT» wsensw 

[0 2 5 5] <fiffifcfca>T/l'5=*Att*i5*^« 
0. 7 2mm, ^8 OmmOt'f ny^Vi W 
«)15~35(t mO^ 5 X h StE^TS. 

h y *? J*7mm\c i o t-e 3 o g>RB»si t-c^ 5^ ^>r 

?A«fc. SbfcTIB©i5*««fl:*WaBflsSr*L 
fco WkW&ft 7 . 5g/lT?*9, T/v-S-frA-i'tf 
>©»**5 g/1 K*5J:5WUIWtft:7A'5 = »> 
ASrfetaLTSI$SlLfc*l»7K^*-C, »ai3 5t:tMtr 

■l*S2W t £EES*Jl^'r«* • «Ei§Si-5 r t |c «k 
I^O«^*©*6iftlf45 0C/dm 2 -C*>«K ttfEXSE© 1 
[0 2 56] ±IE^7K^«<D^XO t T/u 5 — A^f 



1 3g 

1 0 g 

2 0 g 
3g 
1 g 

9 5 3 g 

AJ*BrJ£0>«::*5J:5lc» &&3 5%(Dmmg&bfr}: 

/<— 7n— S**£fc|cj:9, — 
Lfc. fcfc, «ka«Ei: LT, TkiKt^ h y ? A&tfTA- 

11^4 5 < ttf>7A'#y&&£fflV\ *fHET/W5 = "7A« 

\c& it 5 ms^ffi nmmm* o . 1 g m 2 -? & 5 , me 

ffi £ ttS^ffiJ©ffi«»S»*i&5 0 . 0 5g/m 2 tMJ:5 

Sr^tim3 0 0 g/ 1 &tf5 g/ 1 £*Tr.5tt&5 ot 

[0 2 5 7] <&EoSBi>£OfiUc:affi{t:«! ! aSrlfeL 
ftT/VS^AfifcfiS&ftgl 7 o g/l (T/V5 = >7 

A-f^SrO. 5%-^tf) , $£30^ 1M15A. 
/dm 2 l£T7 0g>P f gig1i&{fc&3£m\ *ftLfc. A 
iHM^K0AUH:3. 5 g/m^fcofco p 
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